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Sixteen-inch Pipe-cutting and Thread- 
ing Machine. 


We give on this page an illustration of a 
pipe-cutting and threading machine intended 
for the largest and heaviest work in that line. 
The hole through the spindle is 18 inches 
diameter, admitting 16-inch pipe with coup- 
lings on it to be easily passed through to the 
dies. 

The spindle is driven by triple gears, the 
main driving-wheel being placed as close to 


the chuck as possible, and practically equal 
to it in diameter. The chuck is of the stand- 
ard three-jawed type, and there are jaws at 
the rear end of the spindle to steady the 
pipe. 

The die shown in place in the machine is 
adjustable by the movement of a ring in 
which there are cam slots that 
open and close the chasers. The ring in this 
case is turned by a worm, and there is a stop 
which can be that 
readily set to size after having been opened 


operate to 


set, so the chasers are 


to remove a pipe. Thereis also a stop which 
limits the opening of the die, and this stop 
is so arranged that it can readily be removed, 
allowing the die to be opened further, sufti- 
ciently to allow the chasers to be removed 
without taking off the front plate of the 
die holder. The chasers are set to size by 
means of the ring gauges, shown on the 
floor in front of the machine, and when cut- 
ting the smaller size of the two for which 
any given set of chasers is adapted, the sup- 
porting ring seen at the left of the gauges is 
put into the die holder, and the chasers pass- 
ing through the slots in this ring are thus 


supported near the cut. 
Just back of the die is the rest in which the 
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pipe is supported while being cut to length. press with centering attachment. and for the ashamed to admit that I employed men who 


This 


made to receive two jaws, which are square 


rest is essentially a square frame, 
outside, and which, when together, form a 
circular opening the size of the pipe, there 
being a set of jaws for each size, so arranged 
The 
which holds them is made sufficiently strong, 


as to be very readily inserted. frame 
so that a pipe which is not round may be 
put through the supporting jaws, and while 
the machine revolves it, the upper jaw is 
forced down until the pipe is made round by 


Hil} 


center drill, the combination center drill and 
reamer, that is, the drill formed on the point 
The work being held in a 
vertical position allows the oil a good chance 
to get at the point of drill. 


of the reamer. 


No matter how 
heavy the piece is, it balances on the lower 
center or cup, and so has no tendency to 
cramp the drill. The drill being very short 
and stiff is more likely to start centrally 
than where the common drill is used, and as 
long as there is sufficient Jength of drill on 
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SIXTEEN INCH PIPE-CUTTING AND THREADING MACHINE. 


the pressure upon it. Back of these jaws is 
the cut-off slide which is operated by the 
hand-wheel and screw shown. 

The diameters of the cone pulley steps 
are 18, 21 and 24 inches for a 6inech belt, 
and the ratio of cone pulley speed to that of 
spindle is 88 to 1. 

The range of capacity of the machine is 
from 9 to 16-inch pipe. It 
seven tons, and occupies a floor space 10x5 
feet. It is built 1). 
Yonkers, N. Y. 


weighs about 


by Saunders’ Sons, 
ape — 
Conveniences in the Machine Shop. 


By A MECHANIC 


I believe that every well-regulated ma- 
chine shop should have a cutting-off machine 
kind. The 
old-fashioned plan of having the blacksmith 
hack off the stock with a cold chisel should 
be among the things of the past. 


and centering device of some 


Centering being such a common job, a 
good machine or device for the purpose is a 
There for 
this purpose that I wish to speak of particu- 
larly. It the little Slate drill 


great convenience is one rig 


is sensitive 


that 
The machine being 


the 
drilled is deep enough. 


reamer we are sure every center 
sensitive there is less liability of breaking 
drills than where the common hand lathe is 
When to be 


done this little drill press is just as good for 


used. there is no centering 


plenty of other work. For centering long 
work, I believe there could be a hole in the 
floor, and a clamping device arranged to 
hold the work around the body, allowing the 
end to extend below the tloor, provided there 
is nothing below to interfere. 

I will now go back to the tool-room or its 
the 


would 


equivalent. 1 said before that man at 


the window is the part that I not 


We all think 


But in whatever else we disagree, we need 


have. don't alike, though. 
about the same plan for keeping tools, that 
We need 
the check system, or its equivalent, whether 
The 
purpose of the check is to know who has 


is, have a home for everything. 
we have the man at the window or not. 


got a tool, when in use, so that, if any one 
else wanted the same tool they might know 
where to find it. Inthe absence of a regu- 
lar check, a piece of paper with a man’s 


number written upon it should 


the 


name or 


answer same purpose. I would be 


I expected would steal tools, and carry them 
out of the shop. There are many men who 
treat all they have business with as rogues. 
This may be good policy, but I don’t think 
so. I believe there are many men who, if 
they find they are continually treated as 
rogues, will come to the conclusion that they 
might as well be such. 

Making a proper arrangement for keeping 
tools in order requires special thought to 


adapt things to fitthe shop. There is one 


suggestion I wish to offer about a cabinet 
for keeping such standard tools as arbors, 
taps, reamers, parallels, chuck drills, rose 
bits, and such tools that do not get shorter 
We usually see such tools kept in 
racks, so that each whole tool can be plainly 


It seems 


by wear. 
seen. Ithink this is not necessary. 
to me that a cabinet arranged like the letter 
boxes in a post-office, that is, deep pigeon- 
with the 
length of tools, so that the end of each shall 


holes, the depth to correspond 
extend enough to be got hold of, would be 
better. If we have four one-inch arbors we 
should have the pigeon-holes for inch arbors 
large enough to hold all of that size, and so 
for all. We do not need to have all 
tools plainly in sight, for they are standard 


these 


tools, and we know what they are, but for 
special tools the racks are more suitable. 
Each pigeon-hole in our cabinet should be 
plainly marked to indicate what tools and 
sizes are kept there. A neat arrangement 
for this is a polished brass strip screwed on, 
with the names and sizes stamped on it with 
large figures and letters, which letters should 
be blacked so as to be easily seen. 

I think standard sizes should be adopted, 
not that better work will be done, but for con 
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venience. The work can be donecheaper. If 
we jig work as much asis practicable, we will 
find lots of places where it is desirable to 
keep sizes about the same, so while we make 
gauges for use in maintaining this same size, 
there is wisdom in making it a standard size. 
The Richards system, made by the Betts 
Machine Company, is as good as anything 
This 


consists of a set of 57 snap gauges with plug 


I know of for standard measurement. 


of same size on each, running by 7, from 4 
inch to 24, and by 4 to 4 inches, and by } to 
6 inches ; also a micrometer (or measuring 
machine) with a number of end measures 
for setting so as to measure by thousandths 
from 0 to 26 inches. Besides this there 
is a composed disks 
for use in refitting the snap gauges when 
they become worn or broken. For a large 
shop this complete rig is of value. For the 
general work the tool makercan make gauges 
from these, and then when every machinist 
has a good extension micrometer caliper (be- 
sides a small one) the shop will be pretty 
well equipped for measurements. Adjusta- 
ble reamers are a necessity in maintaining 


cone of reference 


standard sizes. 

Many machinists get a wrong impression 
when they hear talk about measurements in 
thousandths of aninch. They seem to think 
that this is great fineness) Now, it is not. 
I thought so before I commenced to use the 
micrometer caliper, but I found that with 
my old-fashioned inside and outside calipers, 
I could always, in making a fit, get it, the 
first time trying, considerably inside a limit 
of .001 inch. It takes practice to do this, 
but there are plenty of machinists who can 
do it. In working to standard sizes, good 
judgment is needed, just the same as by the 
old plan. It should be borne in mind that 
it is a scheme for convenience. 

If we turn a size so that we have to push 


the gauge over it, it is not the size of the | 


gauge, but larger. When 
using spring calipers, we have to feel very 
sensitively, and although it does not require 
so much skill to use the rigid gauge, it takes 
some. Standard rings are of use, for the 
snap gauge or any caliper that measures 


may be much 


across only two high points does not always 
show the size of a shaft, because there is 
very little cylindrical work done that is abso- 
lutely round. We cannot always find two 
of the highest points that will come oppo- 
site each other. 

I have said before that I thought it was 
possible to make all parts of a machine to 
the drawing, and have them go together 
without fitting, but that I did not believe 
that this plan was practicable when carried 
out to the letter; it should be left to the 
judgment of the good mechanics to decide. 
1 wish to say this again. Some people bite 
very sharp at the interchangeable plan, for 
they think it is new. I want to say that 
there is nothing so very new about it. King 
Solomon built a temple on the interchange- 
able plan, years before the war. 

In the last few years I have heard some- 
thing like this: The machinists’ limit, .001 
inch; the blacksmiths’ limit, 4 inch; the 
stone masons’ and rough work contractors’ 
limit, 14 inch, and so on. This is all new to 
me. I saw in the AMERICAN MACHINIST 
some timeago the assertion that ‘‘ none of the 
better class of machinists are satisfied to do 
any kind of work with a possible error of 
more than .001 inch.” This is news to me, 
I did not know this before, although I have 
been acquainted with many men who I sup- 
posed were good machinists ; in fact I pre- 
tend to be one myself. I feel pretty well 
satisfied sometimes, if I get some work 
within 14 inch. My father taught me a 
very important lesson while I was working 
with him in his blacksmith shop. He said, 
‘*When you get your job done, stop ham- 
mering.” This lesson was not 
then ; it took quite a number of years to 
perfect it. I had to find out at what point I 
should consideritdone. Finally I settled this 
question to my satisfaction. I had to learn 
some of the theory of the business, some 
of the ‘‘ whys and wherefores,” so as to 
be able to judge what would be required of 
the completed work, then I established my 


standard: Make tt as good as will be appre- 


complete 
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ciated, This is my standard, and all the 
standard I want. It is a very flexible stand- 
ard, for it ranges all the way from .0001 
inch to 14 inch or more. This standard, to 
be of value, requires judgment, and no me- 
chanic or machinist is complete without such 
judgment and such a standard. 

It is a common belief that a machinist is a 
kind of human machine to chip, file, scrape, 
turn and plane or mill metals to some size 
set for it, and to that size within a certain 
limit, depending upon the quality of the ma- 
There 
are many of these human machines, and 
their number is They 
are not machinists or mechanics, they only 
think they are. I have often read about 
the drawing-room containing all the brains of 
the place, but I have never seen it. I do not 
say that the drawing-room does not require 
plenty of brains, for I know it does, but we 


chine, or the fineness of the man. 


growing greater, 


| 


‘need just as good in the machine shop. 


A few years ago I read in an English me- 
chanical paper an article about ‘‘How to run 
a machine shop.” The writer dwelt for con- 
siderable time upon the requirements of the | 
superintendent. He should be perfect. He 
would have a mechanical engineer as good 
as can be found. He would have drafts- 
men with 20 pounds of clear brain each. 
He would have one machine shop foreman, | 
whose ability is way out of sight, but for 
the rest, ‘‘anybody to sling to the work.” I 
thought at the time that the writer was not 
well acquainted with his subject, and I have 
not changed my mind yet. If I had the 
capital to start a good machine shop, and 
wanted to hire a good manager, I would like 
to know such men, for the same reason that 
a mariner wants to know where all the dan- 
gerous obstructions are, so that he may steer 


clear of them. 

There never was a very good chance in 
the machine shop for the ‘‘ lunkhead,” and 
there is less today. We need plenty of 
brain, and we do well when we do not confine 
all the brain to one man, or two men. We 
would be lucky if the whole crew was loaded 
with it. Brain is not cheap»stuff, and there 
is no danger of getting too much of it. 

SS 
Knock-off Motions for Steam Engines. 


By W. H. Boorn.- 


Annexed (Fig. 1) is a sketch which I made 
of a simple knock-off gear, which I found 
attached to an engine. I do not think the 
engine could have been a large one, as the 
whole of the work of release has to be per- 
formed by the governor, but my note-book 


contains no mention of dimensions. The rod 
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from the governor simply carries a detent 
hook, which is released when contact is made 
with either of the stop pins. 

The release of the detent lets down the 
throttle hand-lever and valve, 
which may be the same valve as regulates 
the engine, if of a simple throttle governing 
type. 

In English locomotives it is customary to 
carry the valve spindles backward to what 
is termed the motion plate—a stiff vertical 
plate, extending between the frame plate, 
between the cylinders and the driving axle. 
This motion plate carries two bored sockets, 
in which work the enlarged ends of the valve 
spindles, which have thus a very steady bear- 
ing. 

This arrangement, however, with the re- 
versing link slung from the weight bar shaft 
by swinging links, causes the link to work 
slightly up and down, and so produces slight 
slip of the block. 
| In American practice this block slip is 
‘eliminated by swinging the block on a link 


closes the 
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of the same radius as the suspension bar car- | and perhaps remain for years simple machine 


rring the link. 


|minders. They can scarcely claim to be 
| = 


The other day, traveling to York, I sawa/|called machinists, as we like to understand 


device on an engine of the L. & Y. Co., at|the term. 


If they have brains, and lack 


Wakefield, which was new to me, and seemed | opportunity or strength of character to free 


well devised to get rid of block slip. 
shown in Fig. 2. 

The valve spindle was knuckle jointed at 
ec toa rod d, which carried the link block at e, 
but was continued to 7, where it was hung | 
to a suspender 4 of a length equal to the 
link suspender a. The 
pivoted upon the weight bar shaft as shown, 
and the point ¢ is thus made to rise and fall 
very nearly an equal amount with the link, 
reducing slip to a minimum. 

At York were some of the compounds 
of the N. E. Ry.; they seemed easily han- 
dled, and got away freely. Returning to 
London, through Manchester, I got amongst 
half a dozen drivers and firemen of the L. 


suspender 6 was 


ee 








d 





Fig. 2. 





N. W. line. We had on a three-cylinder | 
compound and an ordinary and werea heavy | 
train. confirmed the general 
opinion that the compounds could get away 
with anything, and beat any other engine up 
to a certain speed, beyond which they did 
not seem able to add further speed. One 
can understand ‘such heavy engines with 
their equivalent of two 214-inch cylinders, 
and no coupling rods, being very powerful 
tractively, but the curious limitation of 
speed seems to point to the insufficiency of 
the exhaust passages of the large cylinder. 


These men 


Opinions were divided as to coal consump- 
man expressing himself to the 
effect that, seeing how much large fuel passes 
out at the funnel, there could not well be 
much economy. The manner in which this 
company runs so many trains with two en- 
gines, one of which is often equal to an 
ordinary with 21}-inch cylinders, and both 
of which are practically coupled engines, 
does not appear to point out either the ad- 
vantages of compounding or of coupling on 
this side the water. 

With sand blown under the driving treads 
at low speeds and an adhesion in excess of 
cylinder power at high speeds, why load up 
an engine with coupling rods as though it 
were a slow freight engine ? 

Class A, of the P. R. R., always looked 
like an engine which would give a good 
account of itself, if uncoupled. 


The trouble nowadays about technical edu- | 
| 


tion, one 





cation does not seem to be understood. 
Years back in this country in the early 

days of the steam engine, the engineers of 

the time—men like Rennie and Fairbairn— | 


were known as millwrights. They not only | 
could work with their hands, but also with | 
their heads; they thought out and actually 
worked to a conclusion their own ideas, but 
they did not stick to the working part when 


able to get others to do so for them. These 


old millwrights were all-round men, and to | 


one of them—Fairbairn—is due the change 


in all manner of gearing which practically | 


has continued to the present day. 

Long after this period, too, when a man 
served his apprenticeship to a mechanical 
engineer, he would be properly bound and 
taught his trade in a proper manner, being 
very likely put through both pattern and 
fitting shop, and sent to work out, erecting 
machinery and repairing. In this way his 


opportunities of seeing outside work, observ- | 
° : : * . | 
ing machinery in motion, and gathering | 


general knowledge of allied processes, were 
often very great. 

Apprentices of the present day miss much 
of this; they are put to bolt screwing, and 


making stock articles, and never get out of | 


the one corner of the big shop, in which 
stands the machine they attend. Such a 
chance is not one to commend itself to a 
youth of intelligence. Thousands of intel- 
ligent boys do go through such a course, 


| 





It is| themselves from their position, it is likely 
| they will be found engaged in other pursuits 
| during their leisure hours—pursuits, which, 
like photography or geology, afford them the 
brain exercise they need, and the interest in 
life which they canhot obtain 
means of livelihood. 


from their 


It is one of the grand results of the 
modern system of manufacture, so much ex- 


tolled by those who reap the chief profits, 
that a man works from year end to year end 
on one machine, and on that one machine 
performs one 
watch industry, for example, which is so 
closely divided into details. 
years in turning up spring cases or stamping 
out wheels, or drilling holes ina slip of brass 


operation only. Take the 


Aman spends 


or steel. He does the operation allotted him 
on a machine set to a gauge by a foreman, 


|and his sole duties consist in turning a pair 
|of handles to and fro. 


It is probable he is 
as dexterous at the end of a month of this 
work, as at the end of a year. Now, an 
old-time watch maker, who did piece by piece 


'every bit of work in a watch, and finally set 


it going, was a king compared with the 
thirty or forty men who divide the work 
between them. The new style produces the 
better watch, but not the better men. Now, 
an industrial college cannot surely be of 
much service to the bulk of modern detail 
producers, nor will the modern system of 
construction and workshcp practice produce 
much, in the shape of machinists, as com- 
pared with the older method of apprentice 
ship. 

The and better the shop, too, 
the worse will be its production in the line 
of handicraftsmen. Regarded purely from 
the standpoint of getting a living, it is as 
likely that the man who has been taught to 
do one thing, and can do no other, will 
oftener secure work than the better informed 
and more intelligent all-round man, who, 
however, may some day get a superior posi- 
tion, which the pure mechanic could not 
hope to fill. It seems to me that modern 
systems of manufacture are quite incom- 
patible with the technical college. I do not 
see how one can be made to foster a special 
ability for the other, unless amongst those 
whose opportunities take them more or less 
out of the narrow rut of life, for which the 
modern system of interchangeability is really 
responsible. I would not be understood 
to be decrying the modern system, which 
has come to stay, for it seems to be the 
means whereby the very slavery to one idea 
which it hascreated will be finaliy abolished 
by the shortening of the hours of work, 
and the setting free of more time for pur- 
suits more congenial and intellectual. Men 
in positions calling for intellect are all right 
already—they scarcely require more leisure 
for any pursuit calling for thought or study, 


bigger 


| but the purely machine attendants, who now 


spend all their life to get a living, will some 


| day secure this in a short period of dull toil, 
toves 


and be free for a reasonable time for the pur- 
suit of pleasure, and it is very certain that 
the hobbies of this class will not consist of 
anything resembling their work. 

As compared with this class, however, and 
still differing from the class of directors or de- 
signers, there will always be an intermediate 


|class of mechanics whose duties are more 


broad—such men as are now sent out to erect 
machinery and put it in working order. 
Thisisa class which seems to be most under- 
manned, and yet its members have undoubt- 
‘edly better times than the majority of the 
community. The machinists, too, in shops 
of general engineering and repair, must 
|always, as machinists, be superior to the 
modern system men, and a good school of 
handicraft might be of use in preparing men 
for these duties; but for the vast majority, 
whose natural abilities are unequal to higher 
| positions than to work on a single detail, 
the technical school is of little value for the 
| purpose Prof. Sweet intends it should be 
| It will perhaps help men who have ability 
to get out of the groove, and those who 











May 21, 1891] 


have not ability will neglect it. As a train 
ing school for boys alone it would be useless. 
Prof. Sweet refers to hundreds of English 
boys whose parents pay large sums to have 
them taught a trade. I 
single shilling is thus expended with any 
idea that the boy shall finally turn up as any 


do not believe a 


thing less than chief engineer or mechanical 
adviser to the Pasha of Turkey or cqually 
exalted personage. The very term of pre 
mium apprentice is fast becoming a term of 
reproach, and nowadays one hears ex-pre- 
mium apprentices who will do their level 
best to hide the fact or speak of the premium 
as nominal. 

Take other instances. 
Whitworth 
scholarships specially for the 


The late Sir Joseph 
several mechanical 
of 


assisting young men to a thorough engineer 


endowed 
purpose 
ing education. Actual skill as a handicrafts- 

man was one portion ef the examination. 

Hardly any of the Whitworth scholars have 

turned out practical men. The best of them | 
have at most become professors of cngineer- | 
ing, which they teach before they have ac: | 
quired any really sound practical experience. | 
Others of them have gone into the patent | 
office, and it is confessed that the scheme has | 
proved a failure, so far as the ideas and | 
intentions of the founder are to be accepted, | 
and even further than this. Now, if Prof. | 
Sweet’s ideal to 


lished to teach very little beyond handicraft 


college were be estab- | 
it might be patronized by those who, having 
money to spare, would make use of the col- 
lege asa means of shirking a practical shop 
drilling; but the ultimate object of such 
users would certainly not be a life of handi 


craft. 


If the college taught a little more 


than pure and simple handicraft it would be 
of | 
handicraft, with the idea of acquiring such | 
further knowledge as a means towards get-| 
ting something supposed to be better. It ; 

| 


availed by those already proficient in 


unfortunate, but to be feared true, that handi- 
crafts are becoming despised, and in this 
utilitarian age it is certain that less is thought 
of the skilled worker than was once the case. | 
In past ages there was perhaps not much 
iron working practiced, but what there was 
was good. Building, and all its accompani- 
ments, was infinitely superior to that of the 
present day. Nothing, for example, built 
now can compare with such buildings as the | 


Lincoln or | 
Ely, many hundred years of age, and yet 
unmistakably the work of 
masons to whom those now living are not 
fit to hold a candle. The reason is largely 
to be found in the obliteration of the individ 
the 


cathedrals of York, Gloucester, 


architects and | 


ual which has taken sentiment out of 
handicraft. 

The question of money also largely affects 
the question, and there be few men willing to 
earn a dollar as skilled workers, when a dol 
lar twenty-five is to be had as something else. 

For the bulk of workers their day’s work 
It may be faith 
fully performed, but of very necessity it has 
little or nothing of interest In 
work there is a real interest, as for example 


is a toil, not a pleasure. 


in it. some 
in rigging up temporary contrivances to do 
some special work, in changing the valve 
vear of an engine with a view to fuel econ- 
omy, and perhaps more than anything else 
in a nice repair job away in the country, 
with few tools, and a providential old scrap 
heap. Then a man has a chance of using 
his head and hands, and some knowledge 
acquired ata technical college might come 
in useful; but, as I said above, it is the few 
men who get such work to do as this, and I 
notice they always take good care to grum- 
ble at their hardships. This, 
done out of pure kindness to others who 


of course, is 
might be disposed to seek such work them 
selves, if not charitably warned off by pres- 
sufferers. Have been there myself, and 
the last to deny the charm of 
handicraft. Will not readers 
of the AMERICAN MACHINIST attend 
machines in a modern works give their opin- 


ent 
would be 
some of the 


who 


ions of the value of the technical college, 
i‘. e., willit serve its supposed end of raising 
a class of skilled and contented handicrafts 
men. Prof. Sweet writes under the bias of 
his position as a director of handicraftsmen, 


He naturally wants skilled workers to carry 


| voung 


|size the boss up very correctly. 
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out his plans, content to do so in a_ perfect 
manner, without hope of ultimate improve- 
ment. 

This is asking much more than is asked by 
the most advanced socialists, for they do but 
ask that every man should work sufticiently 
and after 
work, refreshment; they would utilize to the 
utmost every economic means as a Means to 
minimum all round, and 


to provide for life and insurance ; 


reduce labor to a 


make matters bearable for those to whom 
were allotted the uninviting tasks. Given 


the possibility of this ideal, and the revival 
of handicraft would follow, but it would be 
dissociated from the-idea of living by means 
of it, just as ow so many really skilled work- 
ers are the amateurs who work without any 


reward other than the pure satisfaction of | 
doing something and producing something, | 
even if it does not go beyond engine-turned | 


box lids. 


Unele B 


ate 


en’s Letters, 


No: i. 


My Dear Tom: 

So you bave been chosen superintendent 
of the Eagle Tron Works. TI hardly know 
whether to congratulate or to pity you. 
You are quick and bright; I believe you are 
a good boy, and I know you area good me 


chanic. IT won't say, like many of your 
| friends, ‘‘I know you will succeed,” for I 
don’t know it. To say so would be a lie, 


might make you vain, and throw you off 
your guard. Whether, with your skill, you 


succeed or how 


But I 


not, depends largely on 
much plain common sense you have. 


|} will congratulate you on one thing—you 


have a chance of success, and are going into 
a good school; T have seen many men fail to 
pass in that school—some of them splendid 
fellows—and Tam going to show you some 
of the snags that wrecked them. 

First, then, Tom, don't 
this of the commonest diseases of 
foremen. <At first, doubt, you 
will be modest and careful enough, but after 


be self-conceited; 
is one 


no 


one month has rolled by, and you find the 
shop is not a total wreck under your man 
agement, modesty will very likely give way 


ito a self-satisfaction that will make you 
ridiculous if you don’t check it. Don’t ever 
letin the idea that you have done better 


| than others could do, and don’t imagine that 


the shop couldn't run without you. There 


}are lots of sensible men in every shop, who 


They will 


know just what your caliber is, and 


can't fool them, 


you 
Don't 
If your men 


Therefore don't try. 
ever pretend to know it all. 
are convinced that you are fairly well in 
formed they will respect you. But they 
will instantly detect and despise any false 
pretenses in this line. 


Moreover, when you 
really do know a thing, show it by your 


actions rather than by words, 

Don’t be afraid to ask advice, when neces 
sary. 
bound, from whom you can learn a big lot. 
Therefore, when you are ‘“ stuck” on some 
problem that would puzzle anybody, don’t 
be ashamed counsel of 


to seek some level 


headed man in the shop. 


*¢ . | 
help you; and, if the problem is a hopeless 


one, you at least have the comfort of good 


company in your perplexity. But don’t ask 


advice habitually or needlessly; and, if pos- | 


sible, counsel in each case with the man who 

Don't 
it hurts his 
When, for 


is to do the work in question, 8) 


aw 


over his head to some one else: 


feelings, and don’t work well. 


instance, a difficult pattern is to be made, | 


full of novel and peculiar features, consult 
the the pattern 
maker. Above all things, don’t fall into the 
habit of always leaning on the same man, or 


head molder as well as 


the same two or three 


will ruin you all. 
Be calm and 


men for advice; it 


No matter what 
emergencies arise, don’t act, or give orders, 


deliberate. 


or talk at all without giving yourself time to 
think, 


come into the shop, or a 


I have often had a perplexing job 
bad break 
late in the afternoon, that paralyzed me. 


occur, 
In 
such a case I always looked it over coolly 
and deliberately, and gave no sign of what I 





There are men in that shop, I'll be | 


He can probably | 
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thought of it, or what I intended to do. In 
fact, I didn’t know; but, ten chances to one, 
an hour’s study after supper, when I had 


time to think, would clear away the diffi-| 
culty, and in the merning I would go at the| 


job so easily that they all thought I intended 
from the start todo it just that way. 
In such cases it generally pays pretty well 


to note carefully and silently any sugges- 


tions that may be dropped by any of the 
men; I have learned a lot in this way. 

Keep your temper; don't 
roughly to your men; no treatment can be 
If 
a’ man is not good enough to be well treated, 
you don’t want And don’t ever get 
angry ata hard job, or a poor tool, or an 
accident 


ever speak 
too good for a good American machinist. 


him. 


it makes the men laugh at you. 
UNCLE BEN. 
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A New Light Drill Press. 


We illustrate herewith a drill press which 
is especially intended for light work up to 
diameter. As will be seen, the machine 


5 


rests on a cabinet base, which serves as a 


convenient place to keep. fixtures, besides 
providing a firm support to the top of which 
work can be fastened or fixtures attached if 
of 


machines, 


desired, the table swinging around out 
the 
The sliding head and spindle are both bal 


way as usual with larger 


anced by a weight which is suspended in 


the column and attached to both in’ the 
manner shown, so that the head may be ad- 
justed conveniently with one hand, It is 


secured to the column by the simple move 
ment of a lever, which works an eccentric 
attached to T- headed bolt. The spindle 
is worked by a small lever with rack and 


pinion, and the pinion shaft has its bearings 


in cecentric bushings which can be turned, 


and thus the wear and lost motion between 


the teeth of the pinion and rack taken up. | 


The spindle is 14,'° diameter, and is bored 
to fit the No. 2 Morse taper. The tight and 
loose pulleys are 7 diameter by 24 
cone pulleys are for 14° belt. 

The table is 13° diameter, and its greatest 
distance from the end of the spindle is 14 
Greatest distance from end of spindle to base 


of machine, 24 


face ; 


The machine is made also 
without the base, to set on the bench, and in 


| built 
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Launch of the Steel Ferryboat 
* Bremen.” 


the 
was 
successfully launched at the shipyard of T. 
S. Marvel & Co., Newburgh, N. Y. The 
length of boat over all is 220 feet; breadth, 
4) feet, and depth, 17 feet. The boat 
named ‘‘ Bremen.” It is the second screw 
|ferryboat built for the Hoboken Land and 
Improvement Co.; the first boat of the same 
type is the ‘* Bergen,” which was launched 
on 4 The performance of 
this boat has met the expectations of her de 


new _ steel for 


| 
A ferryboat, built 
Hoboken Land and Improvement Co., 


was 


| 
| 


October 25, 1888. 
signers, and encouraged not only this com 
pany, but also the Pennsylvania R. R. and 
Erie R. R. in building other boats of the 
same type. 

The engines for the ‘* Bremen” are in the 
course of construction in the shops of W. & 
A. Fletcher Company, at Hoboken, N. J. 
This boat, as well as the third boat of the 
same type, to be named the ‘‘ Hamburg,” 
now in of 
shipyard, be 


construction at Marvel's 
fitted with Blake 
pumps, including the combined air and cir- 
culating pumps 


course 
will out 


with compound — steam 


cylinders. 
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An Automatic Candlestick 

The well-known mechanical engineer, Mr. 
Frank Jenkins, of 8&8 Liberty street, this 
city, has found time, amid the distractions of 
other business. to invent a patent candle- 
stick which is both handsome in its appear 
ance and automatic in its operation, and pos 
sesses, among other merits, those of being 
durable and comparatively inexpensive. 

The candle being held in a spring frame, 
is caused to burn entirely down without re 
adjusting the holder, and without any waste 
or fouling. When the candle is burned, the 
remaining piece of wick and the few remain- 
ing drops of the candle fall automatically 
into the removable bow] from which all may 
the 
then clean and ready for another candle. As 
in ordinary candlesticks, the fag end of the 
candle usually melts inte wastc, the relative 


be easily emptied, and candlestick is 


economy of the improved candlestick is not 
less apparent than its convenience, in admit- 
ting of the use of shorter candles when de- 
sired. As the candle for some years past 
has been steadily regaining its old) place in 
public favor, and Mr. Jenkins’ candlestick 
admits of made in ornamental 
forms, in addition to the smoothly polished 
brass, Copper and nickel-plated styles de- 
signed for general use, there is likely to be a 
for it. It is being manufac 
tured by J. HW. Bunnell & Co., 76 Cortlandt 
street, New York. 


also. being 


large demand 


a ae 


Those champions of American labor who 
imported into Pennsylvania the Huns and 
Poles to work their mines are now experienc 
ing some of the inevitable consequences of 
their duplicity. Some years ago we visited 
one of these mining districts, and meeting 
there a Norwegian with whom we could 
manage to converse in his own tongue, we 


learned a good deal of the methods for sup- 





plying and governing labor in the coal 
mines. Later on we managed to secure a 
copy of the report of the Congressional 
Committee, who in 1886 investigated the 


labor difficulties in the anthracite regions of 
Pennsylvania, From these things has been 
up an opinion that if the ‘ Huns” 
could get at the right men, some of their 
killing might fairly be excused.—J/ndustry. 


- <e 


The Mason Regulator Co., of Boston, have 
acquired the exclusive right to manufacture 
and sell the piston throw indicator for air 





either style, is especially intended for doing | 
good work of the lighter class, rapidly and | 


with the minimum loss from breakage of 
drills. | 
The makers are the National Car Seal | 
Co., Hamilton, Ohio. 
a 


The Engineers Club of Philadelphia has 


voted unanimously to apply for articles of 


incorporation 


| chanic of the Maine Central 
| device was invented by him to supply a long 


| simple, and indicates at any time to a car in 


| tion. 













brakes, patented by Mr. Frank Robinson, of 
Mr. 


the master 


R. 


Sungor. fobinson is me 


R., and this 
felt want upon railroad cars. It is perfectly 
spectcr the condition of the piston of the air 
brakes. The Mason Co. will soon have de 
scription and catalogues ready for distribu. 
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The St. Louis Meeting of the American 
Boiler Manufacturers Association. 

On the sixteenth of April, 1889—scarcely 
more than two years ago—a few boiler man- 
ufacturers met at Pittsburgh, Pa., pursuant 
toacall from some daring spirits, and re 
solved themselves into an association, taking 
Manu fac 
constitution 


as a name the. American Boiler 
Association. <A 
other 
to 


rather 


turers 


adopted, and business transacted ; 


essential fair start 
the 


associations, 


business a us one 


amongst unlimited number of 


societies, or whatever name 
they may be known by, that find opportu 
In fact, at that, the 
unprejudiced 


would be constrained to admit that the boiler 


nities for good work. 


first meeting, an observer 
manufacturers of this country were, in the 
ability to organize, second to no other dis- 
tinctive element of the country. For while 
only two days were given to work and sight 
seeing (and Pittsburgh had many things to 
show), when the time for adjournment came 
the new organization stood upon pretty solid 
it 
was in very good condition for operations, 


ground, so far as new organizations go ; 


offensive and defensive. 

These men—these boiler manufacturers 
came together imbucd with the belief, and 
there were and are a good many that shared 
this belief with them, that as boiler makers 
had never made any special efforts to take 
care of themselves, as a whole, they were 
rather left behind in the race that was being 
made in other manufacturing interests 
through organized effort ; through an under 
standing of the principle that so largely pre 
dominates in co-ordinate matters in manufac- 
turing, as in other things, viz., that within 
certain pretty wide limits what is for the 
advantage of one is for the advantage of 
all. 

About the 


met again at Pittsburgh; met to round out 


six months later association 
—smooth off the corners as it were—of their 
initiative effort, and on July 1, 1890, beld, 
what was rather incongruously—matters of 
nativity considered—its third—so the annals 
say—annual convention, 
not matter. 


However that does 
It simply brings us to the 

FOURTH CONVENTION, 

held at St. Louis, Mo., beginning Tuesday 
morning, May 12, and continuing, with the 
usual interruptions cf pleasure and profita- 
ble sight-secing, until Thursday 
May 14. 


One reason, no doubt, for holding the con 


evening, 


vention this year at St. Louis was because 
wide-awake St. Louis boiler manufacturers 
put in so strong an oar at the organization of 
the association, and have worked so faithfully 
in its interests since; worked to the end of 
perfecting the organization and harmoniz- 
ing any apparently conflicting interests. 

Another reason was, there is quite as little 
doubt, because the members knew that St. 
Louis was an excellent: plaice for such a con 
vention; that while deliberation was in order 
there was nothing the matter with its sur 
roundings, and when hospitality came to 
the front there was solid reputation to back 
any assumptions that might be made. 

To whatever extent 


this last-named con- 


sideration was operative in the selection of a | 


place of meeting, those who were intluenced 
by it made no mistake. 

THE SESSION TUESDAY MORNING, 

At exactly 10:15 of 


A.M. the sound Presi 


dent Lappan’s hammer called to order the | 


boiler manufacturers assembled in the audi 
torium of the Lindell Hotel. 
wedge to the proceedings the president made 
a short and appropriate address. He ad 
that it was well for them 
to be present; that each of them would be 


vised his hearers 


repaid if he could gather a few points of in 
formation. He that what the 
association had already done was well re- 
ceived by the public, and hoped this would 
continue to be the case, 


thought 


Almost 
every class of the people, including farmers, 
He 
advised all boiler makers to stand by the or 


not in a prosperous condition, 


raised prices; boiler makers did not. 


ganization. 
After the usual formalities, the secretary, 


was | 


As an opening 


Boiler makers were 
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Col. E. D. ‘Meier, of St. Louis, explained 
| that the usual grumble of those w ho did not 
| attend the meetings of the association had 
| been heard in its customary prominence ; he 
| then excused himself from reading in their 
|entirety the minutes of the last meeting, at 
|New York, which covered 170 pages of close 
ly written matter, and read the minutes by 
title. 

Mr. Garstang, of St. Louis, welcomed the 
members and hoped for the growth of the 
organization. Methods had changed ; now 
men manufactured boilers where formerly 
they dudt them. <A person could whittle at 
a stick and finally make something of it, but 
modern machinery would accomplish the end 
in a fraction of the time. Boiler manufac 
turers must keep up with the march of 
events, 

Mr. Douthett responded in his usual elo 
quent manner. Individual voice, he said, 
was too feeble ; concerted action was neces- 
sary in the interests of boiler manufacturers. 
The keynote had been struck in forming the 
organization ; 
tinue the work, 


it was necessary only to con- 


CHIEF ENGINEER MAGEE’S REPORT. 


A. 


Navy, Was 


Under previous consideration, Mr. E. 
Magee, Chief Engineer U. 38. 
present, by government appointment, at the 
At 
this meeting his report to the government 
In it Le spoke in high 
terms of the efforts of the association, and 


New York meeting of the association. 


officials was read, 
paid a tribute to skilled labor in boiler mak- 


ing. He touched various cconomical mat- 
ters connected with boiler manufacture, the 
general drift being in favor of the employ- 
ment of skilled labor, paying it for the skill 
it had acquired. 

One concern adopted the plan of increas- 
ing the wages of desirable employes twenty- 
five cents a year for two years; if not found 
The 
Whole intent was to give good workmen 
What they are worth, and we have no doubt 
but that its general adopt‘on would result 
in better boiler work. 


desirable men their pay was put back. 


FINANCES. 

the 
but had for 
Without entering into 
details, it will be suflicient to say that the 


The secretary reported 
of the 
warded his report. 


unfortunate 


absence treasurer, he 


finances of the association are in a healthy 


condition—not booming, but showing a 


balance of more than $500 on the right side. 
BOILER SETTING, 
The 


nothing 


committee on boiler setting had 
to report. This committee 
made quite an exhaustive report at the New 
York meeting, embracing 


new 


from a 
number of manufacturers to whom inquiries 
had been addressed. But 
considered only the return tubular boiler, 
it Was thought advisable that it continue its 


replies 


as the committee 


labors till other types of boilers were em 
braced in the report. The report so far was 
breadth. 
lap enough to it, so to speak. 


considered There 


It 


as lacking in 
Was not 


was laid over indefinitely. 


BOILER INSURANCE, 





Something like a warm shell from an en- 
: ; 
emy’s battery was thrown into the assembled 
boiler manufacturers 


boiler 


by bringing up the 
feature; the feature that 
jcaused some contention at the New York 
meeting, 


| 
| 


insurance 


After some talking and one or 
| two motions, the president, quite wisely, it 
seems, ruled that this matter was entirely 
relation to 


in it was in order, and no dis- 


}cussion of it was permissible. 


| Motions in 
| relation to it after this decision of the chair, 
from which tuken, were 

It is quite evident. that 
| any boiler insurance company, made up of 
members of the Boiler Makers Assogiation, 
will have 


no appeal was 


not entertained. 


to stand on its 


own merit, re 
ceiving no more friendly recognition than is 
accorded to any insurance company; the A. 
B. M. A. has no quarrel, so far as could be 
learned, with any honest boiler insurance 
company, and will consider one whose mem 
bers belong to the association strictly on its 


| merits. Some of the friction on this subject, 


at the New York meeting, could 


g, have been 





| upon 


avoided, in view of the present action of the | 


convention. 


UNIFORM BOILER INSPECTION LAWS. 


sound—not from 
a single member—as to the advisability of 
stringent inspection laws; laws that should 
not only provide for the inspection of boil- 
ers, but inspection of the men who operated 
them. No boiler manufacturer present at 


There was no uncertain 


this meeting opposed such action on the part 
of the convention as would place boilers of 
his make open to the most rigid scrutiny as 
to material and Workmanship. 

A communication, which took the form 
of a bill which it was proposed should be 
submitted in the various States for legis- 
lative action, the idea being that uniformity 
in this respect should obtain—a very good 
idea, indeed, and one against which it will 
be hard to bring valid argument. 

As there is no probability that the bill 
would pass a single State legislature with- 
out material there seems no 
occasion for giving it complete; but as its 
main features must be embraced in any bill 
that will accomplish the purpose aimed at, a 
few of its more salient features may be out- 
lined. 

For example, it provides that all plates of 
which are constructed shall be 
stamped on each of their four corners— 
about twelve inches from the actual corner 
—with the name of the manufacturer and 
the tensile strength, the quality of ma- 
terial, and the symbols of the Boiler Makers 
Association, 


modification, 


boilers 


All boilers of over five horse-power must 
be inspected once each year, hydrostatic 
test to follow each inspection, the practice 
in United States inspection, practically, pre- 
vailing. After a boiler has been in use six 
years it shall be inspected twice each year; 
but a hydrostatic test need not be made but 
once in the year. 

All 
notify the 
months of the condition of 


persons in charge of boilers must 
every three 
boiler or boilers 
in their charge, and all men having the care 
of boilers must pass an examination as to 
their ability to perform the duties devolving 
upon them, the examinations being graded 
as between boilers of thirty horse-power, or 
less, and those of larger power. 


inspection  ofticers 


Boilers insured by insurance companies, 
and regularly inspected by the officials of 
these companies, shall be exempt from State 
inspection, but the inspectors 
must report to State inspectors—a very good 
feature—as to the condition of boilers they 
inspect. Furthermore, if it is believed that 
the inspectors of the insurance companies 
are remiss in their duties of inspection, the 
State inspectors may exercise their preroga- 
tives to inspect. 


company’s 


Boiler insurance inspectors 
must pass an examination the same as State 
inspectors, as to their ability to perform their 
duties. 

PLACES INSPECTION IN THE 
BOLLER MAKERS. 


HANDS OF 


Inspectors must have had at least seven 
years’ experience as boiler makers, and must 
possess the other necessary qualifications. 
The chief inspector must be not less than 
forty years of age, and assistant inspectors 
not less than thirty years. 

Various other things are provided for in 
the proposed law, such as fines to be imposed 


manufacturers and users of boilers, 


jand engineers, for failing to comply with the 


| | provisions of the law, but, as previously in- 
| outside the association, and hence no motion | 


timated, the text is not given complete, for 
the reason that such a law before enacted 
must run the gauntlet of two or more politi- 
cal machines that always join forces to 
modify—or more generally to defeat—any 
proposed legislation relating to steam boilers. 
We trust the boiler manufacturers will suc- 
ceed in getting a suitable inspection law 
passed by every State legislature, and 
signed by the Governor. Perhaps they may 
do so by joining forces with other bodies 


working to the same end, making up a com- 
bination of suflicient magnitude to convince | 


politicians that there is a larger ‘* pull” for 
such a law than there is against it, At any 
rate, the Boiler Makers Association has placed 


itself on record as unequivocally—most em- 
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phatically, in fact—favoring such a law, of 
which fact, other organizations like minded 
may take advantage. Finally it was decided 
that the committee should report further on 
Thursday. 
THOUGHT BOILER MAKERS WERE IGNORED, 

A communication from Patrick F. Dundon 

yas read, which referred to inspection, and 
also to the apprenticeship question, which 
latter question had been referred to a com- 
mittee at a previous meeting. 

The writer thought that in mechanical 
matters boiler makers were ignored. When 
it came to things above shop work members 
of some other trade were put in position to 
pass on boiler making methods. There 
seemed but little inducement for boys to 
perfect themselves in boiler making. Boiler 
makers must stand up for themselves. If 
something wcre left open for them there 
would be more expert craftsmen in the busi- 
ness. Inspection laws should be established, 
and inspectors who were _ boiler 
should be appointed to the positions created. 
By this, and similar methods, boiler makers 
would, like other mechanics, see the possi 
bility of something abead. 


makers 


WELCOME FROM THE PRESIDENT OF THE CITY 
COUNCIL, 

His honor, the Mayor of St. Lcuis, sent a 
letter regretting hisinability to be present to 
welcome the boiler manufacturers, and 
the usual conventional terms placed the city 
at their disposal. The president of the city 
council was, however, deputed to do the 
welcoming, which he accomplished in a very 
neat and appropriate manner. Press of 
business, he said, prevented him from giving 
that attention to the subject that he would 
like to give, but a St. Louis man could 
always extend the hand of fellowship. He 
was one of thirteen who had to pass upon 
the appointments of the Mayor, and with 
only about two thousand appointees his time 
was pretty completely occupied. — Ilis re- 
marks in this respect showed that the rush 
for petty city offices—requiring in the main 
no especial ability to fill—isas great in St. 
Louis as elsewhere. What he said was well 
received. 

A communication from F. E, Leonard was 
read, in which he offered two resolutions ; 
one was, as the AMERICAN MACHINIST Man 
understood it, that no patent boiler men 
should be permitted to exhibit in the meet 
ing room of the association. This seemed to 
be misconstrued into an attempt to prohibit 
any manufacturer of patent boilers from 
presenting anything in relation to them to 
the convention, and was most emphatically 
sat down on. 


in 


We are inclined, however, to 
the belief that what was set down on was 
not what Mr. Leonard wrote, but what it 
was thought he meant tosay. We incline 
to the belief that if the showing of every 
manufactured article the convention 
floor was prohibited a material point would 
be gained, 

Mr. Leonard heartily approved the efforts 
of the associations of stationary engineers to 
bring about inspection and license laws. 

The reports of various committees were 
made the order for the sessions of Wednes- 
day and Thursday. 

Representatives 


on 


from the U. Navy, 
from boiler inspection and insurance com- 


S. 


panies and State inspection bureaus were 
present, and were invited to participate in 
the discussion of questions in which they 
were interested. 

PLEASURE-SEEKING TUESDAY. 

Tuesday afternoon, carriages were in wait 
ing to convey the members of the associa 
tion and their friends to one of the greatest 
—probably the greatest—brewing establish- 
ment in the world, the Anheuser-Busch 
Company’s works. Here the members of 
the association, whose great interest centers 
in the production of heat, saw what an easy 
matter it was to nullify their efforts by the 
production of enormous—by comparison— 
cold; an operation in which they were, of 
course, interested. 

The afternoon trip embraced, also, a visit 
to various other places of interest in St. 
Louis, a lunch, and a visit to the theatre in 
the evening. 
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WEDNESDAY'S PROCEEDINGS. 


When the association gathers strength by 
virtue of more years of existence, there is | 
little doubt that it will be called to order 
promptly at the time set for convening in-| 
stead of nearly an hour late—almost eleven 
o’clock—as on Wednesday morning. Presi- 
dent Lappan was ill at ease at the tardy 
app2arance of the members, and undoubtedly 
he or his successor will see that delinquent 
members miss the opening proceedings in 
the future. It would be a good thing to do, 
as encouragement to members who, believ- 
ing in being on time, waste an hour or so 
waiting for laggards. 

The first subject, after the reading of the 
minutes of the session of the day before, 
was the report of the committee on 


MATERIALS AND TESTS. 


This committee was not fully prepared to 
report. The rules governing these matters 
must conform to local requirements, and at 
least two standards were before the commit- 
tee. One was the United States require- 
ment, and the other what was known as 
the Philadelphia practice. While the 
United States government did not take cog- 
nizance of strength of sheet after rivet holes 
were deducted, Philadelphia practice did. 
Government practice would space rivets too 
close; Philadelphia practice too far apart. 

The government practice was defective, in 
that diameter and pitch of rivets were prac- 


tically ignored. Determinate tests were 
necessary. Hollow stay bolts were advo- 
cated as giving greater proportionate 


strength to the threads. The committee 
wanted the matter laid over until the report 
on riveting and calking was presented and 


thoroughly considered. 
RIVETING AND CALKING, 

The efforts of the committee added little 
to what had been presented at previous 
mectings. The action of Mr. Connery (of 
the Baldwin Locomotive Works) in placing 
at the disposal of the members of the asso- 
ciation his well known patent on concave 
calking, was duly appreciated 
knowledged. 


and ac- 


MACHINE OR HAND RIVETING, 

The battle royal was between the advo- 
cates of machine riveting on one hand and 
hand riveting on the other hand. And this 
battle showed how widely divergent the 
opinions of members as to the comparative 
merit of the two systems were. The com- 
mittee, ina faint way, but still pronounced 
ctough to indicate fairly positive opinions of 
It ap- 
peared to this committee that it was simply 
a question of more work when machine riv- 
It may, in fact, be 
said that the committee spoke slightingly of 


its members, favored hand riveting. 


eting was employed. 


machine riveting, without giving any very 
tangible grounds for their opposition. 

Rohan did 
not believe in passing over the matter of 


In discussing this report Mr. 


riveting with so small consideration. Ma- 
chine riveting was in the nature of progress, 
and if the committee had found hand rivet- 
ing better it ought to tell the convention 
why, and to what extent. Generalities were 
not sufticient. 

Mr. Matthews, of the committee, admitted 
that enough consideration had not been 
viven the subject; it ought to be laid over 
for further investigation. 

Secretary Meier thought there might be 
under which machine riveting 
would be best, as in the instance of very 
thick plates and large rivets. He did not 
know of any comprehensive tests having 


conditions 


been made to determine the relative value 


of machine and hand riveting. He thought 
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ought to be established in the organization. than 4 


The committee had bad too little time. 
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should not be used ; where capacity 


in excess of this was required, more than 


Mr. Matthews thought it was not possible | on@ valve should be employed. 


to do always with a machine what could be | 


The report on horse-power submitted at 


done by hand work. ithe New York meeting was then discussed. 


Other members thought machine riveting | 


could do better work by giving its attention | 
to the best methods of machine riveting. 


what the association was interested in was | 
the determination of the best way of rivet- | 
ing, without regard to cost. 

Secretary Meier 
mittee be empowered to get riveting done 
by both methods—seams of 
length—and have them submitted to a 
sundering test. 


advised that the com. 


considerable 


After a good deal of discussion pro and 
con it was determined to continue the com- 
mittee, somewhat enlarged (in opposition to 
the truism that large bodies move slowly), 
and that this committee be empowered to 
make tests at the expense of the association. 

Secretary Meier agreed with a dissenting 
number, who reasoned that a shell of com- 
posite riveting—hand and machine—would 
not be satisfactory, but that one of each 
should be employed. 

After a good deal of discussion, about 
evenly divided in opinion as between band 
and machine riveting, the committee was in- 
structed to make tests, and report at a future 
meeting. 

WEDNESDAY AFTERNOON, 

At the beginning of the afternoon session 
a telegram read from the National 
Boiler Makers Union, in session at Indiana- 
polis, to the effect that a resolution had been 
passed by that union, sanctioning the employ 


was 


ment of one apprentice to every four boiler 
makers ; this was well received by the man- 
ufacturers. 

BOILER TUBES. 

The subject of boiler tubes was the first 
in the line of regular business. Mr. Wm. 
P. Tyler, president of the Tyler Tube and 
Pipe Co., of Washington, Pa., appeared on 
this subject, his remarks being reinforced 
by a number of specimens. He said his com- 
pany were obliged to move from Boston to 
could not 
pound of charcoal iron in’ Boston. 


Pennsylvania because it get a 
There 
were only four firms in Pennsylvania making 
charcoal iron, and this could only be had 
by those who were in the ring. 





So his com- 
pany had to manufacture the iron it used 

A very good tube could be made from | 
common iron, with the ends properly an- | 
nealed, but it would not stand heat like the | 
tubes made of charcoaliron. This he illus: | 
trated by exhibiting two tubes—one from | 
ach kind of iron—that had been subjected | 
to the same heat. The charcoal tube eu 
not injured, but the tube from common iron 
was decidedly used up. Boiler manufacturers, 
Mr. Tyler said, could have any kind of tubcs 
they wanted, but tube manufacturers wanted 
to know what they required. 

Mr. Tyler was followed by Mr. Coit of the 
National Tube Works. Mr. Coit did not at 
tempt to boiler 
what 


advise manufacturers 
kind of tubes they should 
use, but stood ready to furnish just what was 
required, 


as to 


The company made a great varie- 
ty of tubes for special requirements, as pecu- 
liarities in the water used, and other consider. 
ations called for different grades of tubes. 
There had been some demand for steel tubes, 
which were furnished when required ; in fact, 
there was nothing in reason that boiler man 
ufacturers might require, that would not be 
furnished. 

After some discussion by the members the 
question of tubes was referred to the com- 





a shell, say four or five feet diameter, should 
be made, in which were both hand and ma- 
chine riveting, then test this shell to deter- 
mine the relative merits of the two sys 
tems, 

At the same time the strength of manholes 
und manheads could be tested. 

Mr. Rohan did not wish to disparage the 
work of the 
must expect 


committees 
to be criticised in the interests 
of improvement. 


committee, but 


He did not believe in very 


much going outside for facts. These facts 


mittee on materials and tests. 
SAFETY VALVES AND HORSE-POWER. 


The committee on manholes and man- 


jheads, having nothing .additional to offer, | little time had been given them in which to 


| safety valves and horse-power was taken up. 
The secretary read the report of the com- 
|mittee. In effect, this committee 
mend the use of spring-loaded safety valves, 
of the ‘‘pop” type. 


recom 


Capacity should be 
sufficient to discharge 50 per cent. more 
steam than indicated by the nominal power of 


the boiler, It was advised that valves larger | ble. Other boilers, he said, than those ful- 


;ures that 


In this report it was recommenced that the 


had come to stay, and that the association | evaporation of 80 pounds of water per hour, | 


from and at 212 horse 


power. 


, be considered a 
For plain cylinder boilers it) was 


As opposed to this view it was urged that | advised that 7 square fret of effective heat- 


ing surface be considered equal to one horse- 
horizontal tubular boilers, 12 
square feet; for upright, 8 square feet, and 
8 square feet for boilers of the locomotive 
type. 


power; for 


Discussion was upon what should be 
considered effective heating surface. 
Secretary Meier thought the old rules 
discriminating as between different parts of 
the heating surface 
members thought 


were other 
that any rule adopted 
should take into account the heating sur- 
face as a whole, and should be so. plain that 
all would understand it, to the end that 
much trouble from differences in) opinion 
as to how much heating surface should be 
allowed per horse-power should be avoided. 
Finally, the report of the committee, so far 
as it related to safety valves, was adopted, 


absurd ; 


and the matter of horse-power was referred 
back to the committee for further action, 
some new members being added to the com- 
mittee. 

During the day, Mr. Rétchie, of Hamil 
ton, Ohio, chairman of the machinery com 
mittee of the World’s 
address before the 


Fair, made a_briet 
convention on topics 
suggested by his official tile; Mr. Torrey 
also spoke briefly on his bankrupt bill, now 
before Congress. 

At the close of the afternoon session the 
members were taken out 


seeing, 


for further sight- 


THURSDAY MORNING, 


A paper from F. E. Leonard of Toronto, 
Canada, on 
DRIFT PINS, 

was presented. The author argued that the 
drift pin was a much abused tool ; inspect 
ors took satisfaction in sitting down on it, 
and engineers never tired of giving a much 
abused tool of the boiler maker a bad name. 
Inspectors and engineers abused it on general 
principles. But it was an important imple 
ment inthe hands of a competent boiler maker. 


Its use could not be dispensed with, except that 


| all sheets were drilled after being formed to 
| Shape. 


No members of the association appeared 
in favor of Mr. Leonard’s use of the drift pin, 
and none opposed its use. It was a case of 
letting well enough alone. 

UNIFORM BOILER INSPECTION, 

This subject came up again to hear the re 
port of the committee, as previously referred 
to. The report took the form of some feat- 
it was thought advisable to have 
presented to State legislatures, or to Congress, 
in the effort to secure uniformity in’ inspec 
tion. One of these features is that 
shall be rated as Ist, 2nd, 38d and 4th ; the Ist 
embracing only boilers made according to 
the requirements of the association, and the 
other grades covering boilers made of in 
ferior materials, such as lower grades of steel 
and iron plates and cast-iron. 
failure to have boilers properly stamped, 
showing their grade, or failure to stamp cor 
rectly, are provided. 


boilers | 





Cn 


tilling the requirements of the association 
were made and would be made. The asso- 
ciation would continue to recommend, and 
its members would build boilers according to 
the provisions of the association. Further 
than this they could not go, except to secure 
thefrating of boilers. Men would buy such 
boilers as they choose; providing for their 
rating would give them an idea of what they 
were buying. After much talk and no little 
confusion, in which the president was fully 
occupied in keeping a dozen members from 
speaking at Mr. Douthett offered a 
conciliatory amendment to several other 
amendments, which amendment recited the 
fact that boilers of the lower grades would 
be built, but the American Boiler Makers 
Association recommended the No, 1 type. 
Matters finally settled down to a fair basis, 


once, 


and the association felt relieved. 
AFTERNOON SESSION, 

Those who have had any experience with 
such a town as St. Louis will not fail to un- 
derstand that not much business can be ac 
complished on a trip on the river. The big- 
hearted Western men have too much in view 
Still the 
kind of 


various 


for the pleasure of their visiters. 


association came to order - some 
order—on the boat, and discussed 
things connected with their business. 

One of the things discussed was the ques- 
tion of Without the intention to 
AMERICAN MACHINIST man 


would) propose that the association cut the 


gauges, 


interfere, the 


knot at one clip of the shears and adopt the 
Brown & Sharove or some other standard of 
actual measurement. What is the use of 
bothering with such matters when absolute 
measurements can be made within a fraction 
of no practical importance ? 

Other matters were considered, and the 


sessions Closed in good form and harmony. 
INCOMING 
The officers elect 


OFFICERS, 
for the following year 
are: President, James Lappan. It ought to 
be stated that Mr. Lappan declined after 
election, but his declination was not accepted, 
President Lappan, by virtue of what was 
expected of a president of such noisy men 
as boiler inanufacturers, was retained against 
his will. There is no doubt about his filling 
the office in’ a manner. satisfactory to the 
Ham 


mond was elected without Opposition, For 


members. For treasurer, Richard 
secretary there was no one in opposition to 
Col. E. D. Meier ; 
may find a man who can fill his place, but it 
Rieht 


a responsible position 


some time the association 


will be a hard job. here it’ may be 
said that no man in 
ever filled up all the corners better than he. 
The association is level headed in retaining 
him, 

Phil Rohan was elected as first) vice-presi 
dent. No better selection could have been 


made, 





When called upon to take the presi- 
dent’s chair he fills it 
| : : 
| though prompt rulings make him extremely 


| popular, 


full, and his suave, 


Mr. James Kinny was clected second vice 


The 





| president, and Charles Kroeschell third, 
officers are all good men for their places. 

The remarks of Mr, MeLennan, boiler in 
spector for the district of St. 


Louis, who 


Penalties for | spoke by special invitation, were most excel- 


lent, showing that he grasped the whole sub- 
These remarks 
will doubtless appear in the minutes of the 


ject of boiler inspection. 


This report provoked a great deal of rather | association, 


warm discussion. Some members were in 
favor of recognizing only one grade—the 
| association 
|rather conclusively reasoned on the 


}hand that no bill containing such provision 


icould pass any State Assembly in the | 
| 


|}country. Members of the committee asked 


| 
|for the fullest consideration of the report ; 


| they did not believe it to be infallible ; but 


| do their work. 
| The discussion then waxed warm again, 


several members claiming the floor at once, 


offering amendments and suggestions, Fi- in that 


| nally, Col. Meier took the floor and showed, 
‘in a remarkably clear and forcible speech, 
| the folly of trying to accomplish the impossi 


grade—of boilers, and it) was) in 
other 


The next mecting of the association will be 
Buffalo, N. Y., 

Tuesday in June, 
——_+4e —__—_- 


beginning the second 


Bearing upon the question of trade know] 


edge making a man a good citizen, it is 
worth noting that Prof. Ely, in the North 
American Review, states that once in London, 
when some large relief scheme for distressed 
people was in progress, 1,000 men applied 
for relief before one mechanic applied in 
one of the districts, and of all who applied 
district 


none Was x member of a 


trades union. ‘There may, of 


course, be 
other special causes tending to bring about 
such results, but, with all discount, the fig 
ures are very striking. 































LETTERS FROM PRACTICAL MEN. 


An Equalizing Driver. 
Editor American Machinist: 

I have in use an equalizing driver for very 
small lathe work that may be of interest to 
those of your readers engaged in that line. 
It is for turning light shafts between female 
centers, and would not answer for work of a 
heavy nature. Those who wish a stronger 
device are referred to that of Mr. A. B. Lan 
Mine 
has the merit of being easily constructed, 


dis, in your issue of April 10, 1886. 


and the two driving arms may be turned to 
one side at any time to use an ordinary bent- 














<imerican Machinist, 


AN EQUALIZI 


tailed dog, if desired, without removing any 
of the parts. 

Fig. 1 shows the lathe center with driver, 
and also the dog. The latter is quite an 
ordinary affair, made of two straight pieces 
of square steel and two screws. If any one 
wanted to balance the dog for very high 
speeds, one of the screws might be turned 
end for end, so as to make all the parts sym- 
metrical about the work axis, but that would 
make it inconvenient to put the dog = on 
and remove it from thework. The driv 
ing part I made by drilling a }-inch hole | 
crossways through the live and | 
inserting a piece of }-inch drill rod, with | 


center, 


a hole tapped crossways through each of | 
its ends to receive the two driving arms. | 
I threaded the latter in order to adjust 
them to varying positions of the dog on 
the work, but in find I 
seldom have to adjust them, and, if making | 
would drive them in. The 
A are to hold the two driving 


actual practice 
another one, 
loose washers 
arms at equal distances from the center, the 
latter being counterbored a little on each 
side to afford the washers a seat. The cross- 
shaft should be a close running fit, and) the 
driving arms, if threaded, should screw in 
rather tight. 

While speaking of drilling 
through a shaft, | might mention how I 
complish the same without any accessories, 


CTOSSWAaYs 
ue 
if itisa job where ‘* near enough” will do, 
and the hole to be drilled is quite small, as 
the screw holes for the driving arms in Fig. 
1, for example, or the cross-bar of the screw 
shown in Fig. 2, which is a quick way of 
making a thumb-screw out of straight stock 
After center punching the shaft or rod, and 
attaching a dog to some part of it, by which 
to hold it in the desired position, I lay it on | 
a parallel block on the drill press table, and | 
drill the hole. If the point of contact be 
tween the rod and block is not in line with 





the drill spindle, a tendency of the rod to | 
roll will be detected by the left hand that | 
holds it, and the rod may be shifted along 
on the block accordingly. 

A very important item in the operation is | 
to have the drill projecting as far as possible | 
from the chuck, so that it will bend to one | 
side under a slight provocation, and thus 
enable the operator to more readily feel the 
rolling action of the rod he is drilling, Any 
one trying this for the first time will be sur 
prised to find how near the center he can | 
come, The how 
ever, a long, slender drill that runs tolerably 


essential conditions are, 
true, and ordinary sensitiveness of touch in | 
the operator. | 
WALTER GRIBBEN. | 


hare taueht 


lof the sheets. 
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Ten or Twenty Horse-power Engine, 
Editor American Machinist : 

I may be a little late in the discussion of 
G. G.’s ten or twenty horse-power engine, 
but with due respect for Mr. Odell’s plan 
(which, by the way, I think is all right from 
his standpoint), I will relate a circumstance 
which came under my notice lately, that 
appears apropos Mr. Schneider’s bushing: 

A party had a great big engine which he 
had used for driving a lot of weod-working 
machinery, which he had tired of and sold, 
and with 
which he proposed to run a machine shop, 


substituted some machine tools 


but still having the engine on his hands, he 


=z] 
=| 





NG DRIVER. 


naturally wanted to use it to the best ad- 
vantage. Now this old engine used to re- 
quire a couple of boys to shovel in coal in 
order to keep the machinery up to speed, 
and he thought that by putting in a bushing 
into the cylinder, so that it would figure up 
to about the horse-power it would ordinarily 


take to run a country machine shop, he 


could economize; therefore, he had the bush- 


If I remember aright, the cyl 
bore, and after figuring, it 


ing put in. 


inder was 12 


|} was concluded to make a bushing of 6 


bore; this was done, and the engine ran as 
a 6x18 for some time, but was ultimately 
The 


idea was at the time, that the bushing could 


abandoned and a smaller engine used. 


be taken out, and the engine used as before, 
or sold for what it would) bring at second 
hand; but fate ordained otherwise; the old 
engine has just been sold for fifty cents per 
hundred for old iron, and the shop is now 
running with an old second-hand portable. 
Thus much for bushing cylinders. 


1 


I believe that if I were placed in G. G.’s 
place, I should rather have a second hand 
20 horse-power at the end of five years than 
a 10 horse power, because I think that there 
might be a great many times that I should 
10 horse-power, even in a 
the 
not depreciate as much on a large engine as 


use more than 


small business, and market value does 
it does on a small one with a few years’ use, 
it 
‘pseudo engineer” who is too free with his 
i. A: 

Lead Burning. 
Machinist: 

Replying to Question 207, G. H., in your 


+ 
provided has not been run by some 


monkey wrench, GILKERSON, 


Kditor American 


issue of May 7th, I take pleasure in giving 
such directions as will enable any mechanic 
to burn lead with a little practice. The art 
seems to be very closely guarded, and few 
it; in fact, it is made a sort 
to son, through several generations. 

The process which I shall describe is for 
through burning, and not surface burning. 
The tlame used is hydrogen gas mixed with 
air under pressure, 


each side of the seam, and forms one piece | 


Strips of lead are used in- 
To flat 
us bottoms of tanks, floors, ete., 


seams, such 
butt the 
sheets closely together, and under the joint 


stead of solder. burn 


place a strip of common brown or grocer’s 


paper, about 2 inches wide, scrape bright 
for ¢ inch on each side of seam, also scrape 
which be 


the piece of scrap lead should 


‘about 1 foot long, 4 inch wide, and say, 4 


inch thick—or the thickness of the sheet to 


of | 
family affair, being handed down from fathe ry 


This melts the lead on | 


jand poured into cold water. 
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| be burned. Regulate the flame to the weight 
of the lead, and let it play directly upon the 
seam, at the same time hold the piece of 
scrap in the flame, resting it on the lead just 
at the seam; when the melt takes place, 
quickly withdraw the flame, and allow to 
cool down ; when sufficiently set, commence 
again at a point just in advance of the solid 
seam. By these repeated meltings and cool- 
ings you will form a lead to lead joint, 
which is as strong as any other part of the 
sheet. 

To burn upright seams, which is the most 
difficult, commence at the bottom and burn 
upward, melting and cooling as in the case 
of floor seams. When an upright joint is 
finished, it looks just as if it was shingled 
with round disks of lead, about the size of a 
cent, with about 4 the diameter of the disk 
to the weather. 

To properly burn lead requires the follow- 
ing apparatus, which I shall describe seréa- 
tim: 

The gasometer or air holder consists of 
two copper shells, one inverted inside the 
other, with the usual water joint, and a stop- 
cock on the top, to which is attached the air 
tube. 

To give the requisite pressure, weights 
are placed on top of the cylinder; these 
weights vary according to the job to be done, 
from 20 to 50 pounds. The capacity of the 
holder for ordinary work is about 50 gallons. 

The hydrogen generator is probably the 
most complex piece in the whole outfit, and 
I will describe one which has given universal 
It is made of sheet lead, with 
burned joints, and consists of a lower box 
about 1 foot square, an orifice at the bottom, 
closed by a wooden plug, for the purpose 


satisfaction. 


liquor, an opening in the top 14 inch in 
diameter, near the edge, looking outward, 
closed by a plug, this being for the intro- 
duction of the 
Above this, supported upon three 
(pieces of lead pipe 1 foot long) is another 


but it has an opening in the top of about 
bottom of 
this box there leads an inch lead pipe down 
through the top of the lower box, and ex- 


6 inches in diameter; from the 


tending to very nearly the bottom, this being 
the pipe through which the acid is allowed 
to feed into the water and zine in the lower 
box. From the top of the lower box is led 


a j-inch pipe, extending upward, and. at 


be 





ste 


Hydrogen 
acid tube 
Generator 


— 
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acid 

















of drawing off the spent sulphate of zinc | 





| which are to be 


feathered zine and water. | 
legs | 


box of the same capacity as the lower one, | 
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acid will fall, and in this way an even press- 


ure will be kept up. 

The two-way cock consists of an air 
tube, a gas tube, with stop-cocks in each, 
and these combining in a delivery tube for 
the mixture of air and gas. This two- 
way cock is placed about 6 feet from the 
burner, and say 12 feet from the gene- 
rator; you will therefore require two lengths 
of to 4 inch gum tube to connect with air 
tank and generator, and another piece 6 feet 
long to connect burner. 

The burner is an ordinary curved blow- 
pipe 6 inches long, with small opening for the 
gases, so as to give a pointed flame. The 
pressure of the air must be regulated to the 
size of the flame, and the size of flame to the 
weight of lead to be burned, for ;4, w lead a 
flame about ¢ inch long is sufticient; heavier 
than this is apt to melt too quickly, or to 
burn the lead. With these tools, and a little 
practice, a very good job may be done, a 
little rough perhaps at first, but time and 
patience will enable the operator todo a neat 
piece of work. JAW. 


Burning Lead Joints, 
Editor American Machinist : 

In your paper of May 7th, 1891, I notice 
that one of your correspondents (Questions 
& Answers, No. 207), asks for information 
concerning ‘‘ lead burning.” 

As I have had some little experience in 
this line, I advise him to give up all thoughts 
of doing it himself, and to employ a pro- 
fessional lead burner. He will find that it 
will save him money in the end. This is 
entirely outside of a plumber’s business, and 
if one would be employed, the chances are 
he would make a bad job of it. 

Lead burning is done by concentrating a 
flame on the edge of the two sheets of lead 
burned together.” If the 
flame is held at a point for an instant too 
long, it will melt the sheet to a thin edge, 
and if a union is obtained it will leave a thin 
spot just back of the joint, and this will be 
equivalent to using lead of a lighter gauge, 
on the same principle that the strength of a 
chain is equal to its weakest link. Acid 
always seems to find these thin spots, and 
finds its way through them in a very short 
time. 

Again, if the lead is not sufficiently heated, 
an apparent union is made, but it will surely 
open sooner or later, 
only two of the many difticul- 
ties the beginner will encounter. 

The skill of a lead burner is 
shown by the regularity of his 
joint. I once had ‘‘a burner” 
do a job for me, covering a 
large drip pan, some 20 feet 
square, and six months later I 
was obliged to cut the lead at 
one point, and had quite a little 
hunt to find where the sheets 
had been burned together, the 
two contiguous edges 
scarcely upset at all, 

J. L. Morgan (47 Fulton 
street) and the Lodi Chemical 
Works (88 Platt street) keep 


“e 


These are 


being 
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one or more lead burners 
their chemical works all 
time. 


at 
the 


If your correspondent buys 
his acid direct from the manu- 
facturer, and if his tanks are 
small, I should advise him to 





Burner 


| tuched to the side of the upper box; a stop 
}is placed on the end, and to this is attached 
| the gas tube. Extending this pipe upward 
allows all water to separate from the gas 
and deliver it in a dry state to the burner, 

To start the generator, fill the lower box 
jabout one half full with water, and about 
3 pounds of feathered zine, 7. e., zine melted 
Now, pour 


acid (sulphuric acid) into the top box, and, as 


soon as it reaches the water, gas will begin 
to come off, and, if the stop on the delivery 
tube be closed, the pressure will force the 
acid up into the upper box, and the action 
ceases, but, upon opening the stop, more 


send them to the chemical 
works, and let their regular 
burner do the job for him, but 
if the tanks are too large for this, maybe 
the chemical company will loan him their 
lead burner to do the job, or he can apply 
to one of the following names (professional 
lead) burners); 

Chas. E. Field, 119 John street (who has 
done most of the work ia the U, 
office, Wall street). 

Wim. Craig, 863 Pearl street, and James 
Saunders, 184 Manhattan avenue, Brooklyn, 
E. D. 


I wrote these addresses down some three 


S. Assay 


years ago, and some of the men may have 
moved since then. 
Your correspondent probably knows that 
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‘*chemical lead ” 

ing, and not the ordinary sheet lead. 
Hoping this may give you the information 

you seek. ALBERT A. Cary. 


he should use 


That Traction 
Editor American Machinist : 


Engine. 


If the patience of your readers will per- | 


mit, I will say a few words in explanation 


for his lin- | 


AMERICAN 


to the top of the hill, turning around and 
hitching the traction so that it could back 
up hill. This shortened the chain so that he 
had to go through the bad spot with the 
load, but by careful steering it was passed 


| without any trouble. 


of the experiments which were made with | 


the model described March 26th. The 
weight was intended to represent an amount 
about equal to the turning power available 
at the pitch line of the main driven gear ina 
traction engine where about 60 per cent. of 


the total weight is carried on the drivers. In | 


this case, when the pinion is placed in front 
of the gear, as represented by Fig. A, the en- 
gine started ahead will have the effect of 
transferring the weight from the axle to the 
pitch line of the gear, bringing the point of 
support so much nearer the center of gravity 
that 75 per cent. of the total weight is not 
far from right. 

With the pinion applied behind, the effect 
of starting the engine ahead is to increase 
the weight on the axle bearings until about 





the same proportion of the total weight is | 
arried by the drivers, supposing that this is | 
sufficient to overcome the resistance to mov- | 
ing ahead, and with the adjustable incline | 
the resistance was adjusted so that 75 per 
cent. of the total weight just permitted the 
model to start and ascend the grades 
shown. | 

Here, by the way, let me say, in reply to 
C. O. Sine’s criticism of April 28d, that in| 
the woods out here when we say 15 per| 


‘ 
« 


is 











cent. grade we mean 15 feet in one hundred, | 
and not 15 per cent. of 360° degrees; if this | 
grade is to be expressed in degrees it! 
es 
» 
\ 
= 
Fig. 1. 

represents only about 8° 35”. = The track 





was pine, the wheels of hard 4’ 
diameter, the drum representing the main 
gear 3" diameter. The difference in the re 
sults of the method of applying power toa 
traction engine will be more clearly under 
stood if Fig. A is imagined built so that the | 
entire motor is suspended by links from the 
axles, as shown in sketch Fig. 1. When the 
engine is at rest the pinions are at the bottom; 
as soon as the engine is started, if the resist- | 
ance is sufficient, the pinions will travel up- 
wards on the gear until the weight has been 
transferred ahead enough to overcome the 
resistance, when the drivers will begin to 
turn and the axles to advance. In_ practice, 
on the road, I believe an engine which can 
throw the weight carried by the drivers, say 
18" ahead of the center of the wheels, will 
overcome obstructions more readily than one | 
that is driven from behind, because the | 
power of the engine is used in the latter sim 

ply to revolve the wheels with the center of 
gravity of the weight carried by the drivers 
remaining constantly over the center of the 
axle. The friction may be all there is of the 
difference, as Mr. J. 
and, if so, it is responsible for considerable, 
as an incident which occurred a few months 
ago in the western part of the State would 
They were hauling a stationary 
boiler, mounted on rather small iron truck 
wheels, by the aid of what I should call an 
eight H. P. traction engine, making fair 
progress until they struck a short hill, when 
first the drivers slipped, dug a hole in the 
ground, rather deeper on the right-hand 


maple 


G. Tramis indicates, 


show. 


side, lifted the front end of the traction 
boiler clear of the ground, swung around to 
the right, so that when the engineer shut off 
steam he was headed for the ditch, and with 
one wheel stuck six inches in the ground; 
this necessitated letting goof the tow, and, 
fs the road was narrow, I suggested going 


| flower bed, he drives two stakes F' and F’, 


lare together equal to the length of the 


tties of a true ellipse. 


| had not been turned around. 


The chain was passed around the _ fire-box 
under the driving axle, so that the strain 
rather increased the weight on the drivers. 
The pinion on this engine is placed about 6 
above the center, and on the"back of the gear, 
as it usually runs with the steering wheels | 
in front. It is hard to say that the position | 
of the driving pinion had anything to do| 
with this case, still I think the hill was | 
passed quicker than it would if the engine | 


A. H. LEFEBVRE. 


The Construction of Ellipses, 
Editor American Machinist : 

Attention was called in your columns a 
few weeks ago to the well-known trammel 
for describing ellipses, which is an ingenious 
arrangement whereby two points are made 
to travel in fixed grooves at right angles to 
each other. 

Another device applied by the writer to 
his dividers several years ago, which will be 
recognized as a simple modification of 
common method of drawing an ellipse, is 
herewith presented. 

When a gardener lays out an elliptical 


a 


Fig. 1, into the 
ground, the dis- 


tance between them 
being less than the 








length of desired & oO 
bed; then a third 7 Fig. 1 pss 
stake C is placed i 9. 


opposite the center of the first two at a point 
which limits the width of bed. Now a rope 
is tied at F. carried around Cand again tied | 
at #”. The stake ( is then removed, and | 
with a pointed stick held against the inside | 
of the rope, so that it is always tight, one | 
half of the ellipse is marked out—the other 
half being obtained in the same manner. | 

The smaller the stakes at #’and /’, and | 
the finer the rope, the more exact will be 
Let the | 
diameter of the stakes until they become | 


| 
| 





the ellipse generated. us reduce 


mere points, and let the rope be reduced to | 
a fine line which will not stretch, then, by | 
using the same method employed by the 
gardener, we shall have practically a true 
ellipse ; for, if we take any point on the 
ellipse, as Por C, Fig. 2, we shall find that 
Fr 


the distances of this point from /’ and 


| greater axis A B, which satisfies the proper- 


This enables to 


construct an ellipse of any given dimensions 


us 


C 
P 
A B 
D 
CF=AO0:PF4 PF. AB 
Fig. 2. 


just as soon as we know the length of its 
axes A Band ( D, without guessing at the 
position of the points F'and F’; 
draw the two axes A PB and C JP bisecting 
each other at right angles, and from the end 


for, if we 


. OC 
pit 
g 
A 
B 
D 
Fig. + 
Cof the shorter axis ( D describe an arc 


with radius A 0 equal to half of the greater 
axis A B, it will cut the latter in the points 
F'and F’, which will give us the foe? of the 
ellipse. 
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Now divide the distance between the foci 


into any number of small parts, a dc, ete , 
Fig. 3; take Aa as radius, and with / as 





Ss 


+ / ? 
clan ec call 


Fig. 4. 





take 
as center, describe 
another are 7?) cutting the first in P. 

It will be readily seen that the distance 
P Fadded to P F’ will equal AB, there- 
fore Pisa point on the ellipse ; 


center, describe the short are gh, also 
Baas radius, and with /’ 


by proceed 
ing in this way we can obtain a series of 
points which will determine the ellipse. 

An easier method, after obtaining the foci 
Fand F’, is to use an instrument 
ing the ellipse. The previously 
mentioned is a good tool, but is not always | 


for draw 
trammel 
accessible. A very handy ellipsograph is 
made from a pair of ordinary dividers. 

If we drill the legs of a pair of dividers, 
or the removable points of Compasses, with 
a needle drill (about a sixteenth of an inch 
from the point) and pass a fine silk thread 
through these eyes, we have a cheap ac 
curate ellipsograph, and the dividers are not 
impaired. 

Fig. 4 shows this and the 
method of using it. The thread is_ first 


instrument 


passed through the needle holes from = the 
the inside 
knotted ; it is then passed through the out- 


outside of one leg, then end is 


side of the other leg, and the loose end 





~ 
é 


» 


2, bal 
anced crank, while the wheel teeth are extra 
the 
as shown, into which the heel of the pinion 


swings, while the pinion tooth passes to the 


The pinion p, Fig. 2, is made like a 


long, and are circumscribed by ares, 


lnext space. 

| During the incubation of this invention 
my beclouded intellect was braced up by an 
occasional hint from that clear-headed engi 
ineer of the Buckeye Engine Company, Mr. 
J. W. Thompson, while the machine work 
was splendidly done by Mr. Jesse Warring 
ton, then a leading machinist in the Buckeye 
| Engine Works, and now, I believe, engineer 
lin the Nordyke & Mormon Works, at Indian 
| apolis, Ind. 

In 1874, I believe, I showed Mr. Cooper, 
then superintendent of the People’s Works, 
Philadelphia, a sketch of this device. 
| In 1876 [saw in the ‘* Centennial” a soap 
stamping machine, with a ‘‘ new mechanical 
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carried up to. the 
fingers, where it is 


The | 
pencil is sharpened | 


held as desired, 


as shown at «, Fig. 
5, with a notch or 


fine groove, about a 


Mr 


modest little invention. 


movement” by Cooper. The ‘* move 


It 


goes that way sometimes, but IT don’t much 


ment’? was my 


mind, as I have invented many worse things 
since, 





sixteenth of an inch | 
from the point, for | 
the thread to. slide | 
file will 
give the desired notch 
very quickly. For 
inking in the ellipse, 
be 
attached to any right 


in—a small 





a small hook can 


Fig. 5. 


line pen, as shown at 
b, Fig. 5, and very fair work can be obtained 
by its use. 


If several ellipses of the same size are to | 


| be drawn, the thread can be wrapped around 


the connecting screw s, instead of being 
held in the fingers. ; 

It will be noticed that only one-half of the 
ellipse can be drawn without changing the 
position of the instrument. 

J.J. FLATHER 
Thinks It is a New Gear, 
Machinist : 


In your issue of May 7 a 


Kditor American 
gear is shown 
on page 3, which, I believe, is new, and | 
would like to ask 
any of your readers have seen a gear of this 
kind. 

I know that used 
drive a face gear, but inthe gear shown the 
face gear drives the pinion, which is the or 


through your columns if 


a worm has been to 


dinary tangent gear, and either the face gear 
or the pinion could be used as the driver. 
He 


A One-Tooth Pinion —Self-Locking 
Rack and Pinion, 
Editor American Machinist : 

In 72 or ’73 I had occasion to reduce mo 
tion ‘‘ right smart” in small compass for 
the feed on a drilling machine. 

I accomplished the purpose very success 
fully by putting an internal gear on the feed 
screw, and a one-tooth pinion on the end of 
the drill spindle 





29 years ago, 


About 
had occasion to design a suspension drill. 


at Ottawa, Canada, I 


The machine was a success, though perhaps 
the only novelty about it was the rack and 
pinion arrangement to slide the column up 
and down, The object was to make a rack 
and pinion which would be self-locking to 
prevent accidents from the column coming 
down on the run, 

two 
Fig. 
pinion teeth in section, 


a 
toothed pinion and rack as per sketeh, 
I the 


[ 


It was accomplished by making 


represents 


| 
| ) Fig. 1. 


oe 


| 
| 








showing the rack locked. The handle is put 


on as in Fig. 2. 

This rack and pinion has been extensively 
copied and applied to gates of water wheels, 
and many other purposes, 

BENJ. F. WILSON, 


a. 

The London Engineering for May 1 de- 
scribes a new method of making weldless 
steel chains from a bar of cross-shaped 
section, which is drilled through diagonally 
the links shaped 


punching and shearing, 


and under 


presses by 




















AALS ee Pee ae 


Communications relating to the reading columns 
should be addressed to the Editor. All other com- 


munications should be addressed : 


AMERICAN MACHINIST, 
96 FULTON ST., NEW YORK. 
PUBLISHED WEEKLY AT 
96 Fulton Street, New York. 


Horace B. MILLER, Pres’t and Bus. Manager. 
Lycurcus B. Moore, Treas. and Sec’y. 


F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER,) . 
Frep J. Minier,§ “S8ociates. 


Special Announcements. 

Ge" Positively we will neither publish anything in 
our reading columns Jor pay or in consideration ay 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do sv as Sully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure cither subscribers or advertisers. 

Gr” Beery correspondent, in order to insure atten 
tion, should give his full name and address, not jor 
publication, but as a quarantee of good faith 

ter We are not engaged in procuring patent rights, 


The Electric Motor and the Steam 
Engine Trade. 


Progress in the development of electric 
motors has already been sufficient to enable 
prediction-, in a general way, to be made 
with considerable certainty as to the effect 
on the future of the steam engine trade, 
although future progress, for which there is 
room, and of which there is probability, may 
modify to some extent present conclusions. 
Of course it goes without saying that it is 
only the writers-for the daily press, who, as 
|a rule, get rather hopelessly tangled about 
everything connected with mechanical and 
engineering matters—only these writers, and 


| 
| . 
|overrules their judgment, that see in the 


some over-zealous people, whose enthusiasm 


electric motor something that is to super- 


|sede the steam engine. There is no room 


| for argument with those whose imagination 
| makes of the electric engine a prime mover, | edly one of the best and most successful 


| 
| still it is a fact beyond question that in one 
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fact that the shops and factories of that 
town are filled with men who are in every 
way desirable citizens, and are universally 
respected as such, and that a feature worthy 


of special commendation is the gratifying | 
absence of long sets of iron-clad rules, as ‘‘ are | 

| 
A somewhat fa- 


so common in the East.” 
miliar acquaintance with the shops of that 
town and the men who work in them enables 
us to say of our own knowledge that for effi- 
ciency—value of product per man employed 
—these shops will compare very favorably 
with any others, and it is exceedingly doubt- 
ful if the most stringent rules would im- 
prove them in this or in any other respect. 

A short time ago aman who is undoubt- 


}shop managers in this country, and who at 


orin selling machinery, nor have we any pet scheme) branch of the steam engine trade the electric | present is at the head of an establishment 


to advance, or hobby to ride 


Ler" We invite correspondence from practical ma-| motor is making its influence felt, and every- | employing about 1,200 men, was telling us 


chinists, engineers, inventors, drajtsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 
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ithing points to the conclusion that it will) 


continue to do so in an increasing ratio, as it | 
yields to probable improvement in construc- | 
That is, in the trade | 
| in small steam engines. | 

There has been in late years a steadily in- | 
| creasing demand in manufacturing cities and | 
|towns for small steam engines. Much light | 
| mechanical work formerly done by hand | 


tion and management. 


|. . » | 
is now done through the aid of small power 


fenced thereby, and incidentally because the | 


| 
| 
| plants, generally because the cost is cheap- 
| 
| 


wear and tear of human muscle is econo- 
i inized. 
‘steam engine is being slowly driven by the 
electric motor, The virtual failure of the 
| underground system of steam distribution 
| for motive power leaves the field’ pretty 
| fairly open to electricity. The making of 
steam on the premises, and the operating 


| 


of a steam engine where a few horse-power 
only is required, is generally costly, and in 
}other ways unsatisfactory, giving the elec 
|tric motor a decided advantage in that the 
| power is furnished from central stations of 
| large capacity where the processes of making 
| and using steam are much more economically 
| carried on. 

But steam engines, if not of small power, 
ithen of large powcr, will be required more 
than ever, because of the employment of 
electricity as a connecting link between the 
}motive power and the work to be done, if 
for no other reason, because the greater con 
venience of the electric motor, less space 
occupied, and considerations of cleanliness 
and tire risks, will, in cities, multiply the 
use of small power by leading to its employ- 
ment in thousands of buildings where it is 
not now employed. 

And as the introduction of electricity into 
smaller towns goes on, it is reasonable to ex 


pect that the use of small steam engines will 





be further lessened, and by the more com- 
mon use of electric motors—extending quite 
|extensively to private houses for all that can 
be foreseen, in most of which there is, at 
least, a sewing machine to be run—there will 
| * ° . a + 

| use of large power, distributed from a few 
| centers, 
| Just 

| from one to ten horse-power sold in cities 


what proportion of steam engines 
| and large towns where their use is being dis- 
puted by the electric motor bears to the 
total of such cngines manufactured is not 
Neither has 
| the use of electric motors arrived at that stage 


i} known, but it must be large. 


| where it is possible to estimate how large 
power for a definite purpose—varying, of 
| course, with conditions—can be more econom- 
ically supplied by electric companies than 
|from a boiler and steam engine on the spot; 
|neither this nor the extent to which electric 
plants will be extended to smaller towns is 
known, 


prediction safe that the increasing use of elec 


But enough is known to make the 


tricity will have a material effect in lessening 
the use of small steam engines in certain local- 
ities, and increasing the total power supplied 
by steam engines in the same localities, the 
loss in one direction being more than offset 
by the gain in the other direction. 


of some changes which he contemplated 
making in the works, and among other things 
“Tam going to take down all the 
framed rules, and have no shop ‘ rules and 
regulations ’ Iam convinced that 
they are not only useless, but worse than 
useless, and we shall be better off without 
them.” 

In Philadelphia there is a large shop en- 
joying a world-wide reputation, and in 
which shop methods, system and discipline 
It is safe to say 
that there are few, if any, shops in which 


he said, 


whatever, 


have been closely studied. 


It is from this field that the small} the efficiency of the men and tools is higher. 


There are no shop rules there, and never 
have been, and a member of the firm said 
ithe other day that it was the intention to 
| have men in charge of the different depart- 
ments who would know whether or not the 
|men under them were doing the fair thing, 
land who would not hesitate to get rid of any 
| who were not disposed to do right, or were 
not intelligent enough to know when they 
| were doing right. 

We know of shops where the efficiency 
/is very high that have sets of rules, but we 
/have not yet found any one in these shops 
| that seemed to think their success was in any 
| way due to the rules ; while we have found 

men who declared their belief that their suc- 
cess in management was partly due to avoid- 
ance of set rules, and to dependence upon 
other methods to secure order and discipline. 

We all know of cases in which run-down 

shops have been much improved in every 
way by new management, and in which one 
of the first things done by the new manager 
was the posting up of elaborate ‘ rules and 
regulations,” but it might be found upon 
|investigation that the rules had nothing 
whatever to do with the improvement, while 
the personal inspiration, oral directions to 
foremen and others, with perhaps the dis- 
charge of a few stupid or unwilling and ob- 
structive men, had done everything. 

These facts seem to us to be very suggest- 

ive, and it may be well to stop and think 
whether or not a good deal of printers’ ink 


2.3 | be more than an equivalent increase in the | and picture frame molding have been wasted 


in an attempt to do with them what can 
really only be done by entirely different 
means, 

Any intelligent mechanie who goes to werk 
in a new shop knows that, if he is on time, 
and in his place, strictly 
own business, and does his work to the best 
of his ability, he need have no fear of violat- 
ing any shop Yule, and need not take the 
trouble to read them, while, if he docs not 
so conduct himself, he knows he is not do 


ing right, and needs no rules to inform him | 


of the fact. 
required, and without him it is extremely 


Just here a good foreman is 


doubtful if any possible rules will have any 
effect) whatever, 
offend the dignity and self-respect of the 


except to unnecessarily 
best men—men upon whose good example 
the efficiency of the shop must largely de 
pend, 
ee 
A strike in the potteries at Trenton, N, 
J., has been settled aftera fight of 21 weeks. 


The manufacturers attempted to reduce 





attends to his! 


wages, and refused to treat with labor 

organizations. 

We find in a weekly paper published in a} 
Western manufacturing town, an article in| 
which the citizens are congratulated on the | 
|of money to all coneerned. 


Finally concessions 


made on both sides, and a settlement made 


were 


which might just as well have been made in 
the beginning, thereby saving a good deal 

\ About 1,000 
men were affected by the strike, but many 


‘of them have left the city during its con- 


tinuance. 
——-—_____»q@po—___—_ 


Literary Notes. 


One of the most elegant publications that 
has come to our notice for some time is en- 
titled, 
Technical Courses, by Frank C. Perkins. It 
ishandsomely illustrated, printed and bound, 
and contains in condensed form much in- 


Cornell University, her General and 


formation regarding the history and present 
It is an- 
nounced that the book will be sent to any 
address by the author, Mr. Frank C. Per- 
kins, Dunkirk, N. Y., upon receipt of price, 
but, so far as we can discover, that price is 
not stated. 


features of this famous university. 


The book is probably worth it, 
however, especially to the alumni of Cornell 
and others who for any reason have a special 
interest there. 

The Third Annual Report of the Hebrew 
Technical Institute of New York has been 
issued, and shows the institute to be in good 
condition and doing a good work for the 
Hebrew youth. , 


The second number of the new periodical, 
now called The Engineering Magazine, has 
appeared, and contains a number of articles 
which can hardly fail to prove of interest to 
engineers and mechanics. Our friend, Mr. 
Samuel Webber, is the author of the leading 
article, which is on the subject of ‘‘ Ancient 
and Modern Water Wheels,” and this is fol- 
lowed by a variety of articles on such sub- 
Epidemics and Water Pollution,” 
‘* Danger Signals about the Boiler,” ‘‘ Build- 
ing the Steamship in America,” ‘‘The Tall 
Office Buildings of New York,” ‘* Our Old 
Fogy Methods of Reckoning Time,” 
‘* Splendid Record of Electric Railways,” 
etc. These are all illustrated articles, and 
are written in a popular style calculated to 
interest the general reader. That the new 
magazine is not to be strictly confined to 
descriptive or historical articles is shown by 
the publication of an article by Mr. William 
T. Croasdale, entitled, ‘‘ Should the States 
Own the Railroads ?”’ 

There 
Chat, and departments devoted especially to 
Architecture, Electricity. Mining and Metal- 
lurgy, and Mechanics, the latter being in the 
form of a familiar chat about recent ideas in 


jects as: 


is a department of Engine-room 


mechanics, in which the mechanical papers 
are liberally quoted and credited. Altogether, 
the new magazine seems well calculated to 
make its way to favor, and by publishing 
articles written by experts, and yet in a 
more popular vein 


than purely technical 


journals usually care to publish, may do 


|much to popularize engineering knowledge. 


The Engineering Magazine, World Building, 
New York. 


MAXIMUM STRESSES UNDER CONCENTRATED 
LOADS, TREATED GRAPHICALLY. By Henry 
T. Eddy, C. E., Ph. D., Professor of Mathematics 
and Civil Engineering in the University of Cinein 
nati. Illustrated by twenty-five figures in text, 
and one folding plate. Reprinted from the Trans- 
actions of the American Society of Civil Engi 
neers. 

In this work the author introduces a new 
method what 


position a moving train of wheel weights 


graphical for determining 
must have in order to produce the greatest 
stress in any given part of the bridge truss 
or girder over which the train is passing. 
The method depends principally upon the 
construction and use of a class of polygons 
or curves, Which have been named the re- 
action polygons. The proof of these construce- 
tions is given in algebraic form, or, rather, 
the graphical constructions are merely rep- 
resentations of the algebraic conditions for 
maximum stresses. The author has en 
larged the algebraic theory by applying it 
to many cases not before treated, especially 
in cantilevers and double intersection trusses, 
but the principal object has been to show 
how the algebraic theory leads to convenient 
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graphical solutions of the equations of con- 
ditions for maximum stresses. 

The book is published by D. Van Nos- 
trand Company, 23 Murray and 27 Warren 
street, New York. Price $1.50. 


ESTOS and 
UES GnsWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








(224) J. W. A., ——, Cal., writes: We 
have a mountain a few miles off and wish to 
know the distance to the apex. We would 
like a formula for working such examples. 
A.—You 


will find it in any good plane 
trigonometry. 
(225) T. McB., Philadelphia, Pa., asks: 


What is the greatest speed ever made by a 
steam yacht? Is there a record kept of 
the speed made by these yachts? A.—We 
believe that the greatest speed made by any 
steam yacht is about 32 miles an hour. No 
doubt owners of the yachts keep a record, 
but we have not seen any of them published. 


(226) X. Y., Ticonderoga, N. Y., writes: 
I have got a glass tube 3? inch in diameter 
and 34 inches long. I want to fill the glass 
tube with rubber for a heat regulator. How 
much will this rubber expand for every de 


gree of heat above 100 degrees Fahr., and 
what kind of rubber should I use?) A.—We 


have not seen rubber used, neither do we 
deem it suitable for the purpose you men 
tion. But if you insist on using it, we see 
no other way of obtaining Ahe information 
you seek than by experiment. 


227) K. Y., Louisville, Ky., asks: Is 
green or dry hickory bark used in boilers for 
the purpose of removing scale? and if so, 
has it come into use recently? A.—Various 
kinds of bark have been used for the preven- 
tion of scale for some years past. In recent 
years kerosene oil has been very extensively 
used for the same purpose. 2. Is zine, rolled 
up into a ball and suspended by a wire into 
the water, but clear of everything else, a 
good and safe preventive of scale in boilers? 
A.—It has been tried with different results; 
some engineers seem to favor it, others do 
not believe in its usefulness. 

(228) G. F., Carlstadt, N. J., writes: I 
intend to use water from an elevated tank 
for sprinkling; I need a pressure to throw a 
stream of 10 feet distant through a nozzle 


with a 4-inch opening. The water is led 
from the tank through a inch pipe 300 
feet long. How high must the water tank 


be located to obtain the required pressure? 
1.—The height of the tank will depend on 
the smoothness of the pipe, the shape and 
position of the nozzle. It seems to us that, 
even under favorable circumstances, the 
friction in the 3-inch pipe will require the 


tank to be placed at a greater height than is | 


practicable, not less than 110 feet. 2. 
there a governor to regulate the speed of 
windmills in the market? .A.—Yes. 


(229) C. L., —-——, asks: Will you kindly 
state the difference in power caused by the 
following changes: [Here follows statement 
of two arrangements of gear wheels and 
pulleys by which we understaad that power 
is to be transmitted from a line shaft to some 
machine; we do not print it, because it 


1s 





| 


| 


not essential, and a complete understanding | 


of the arrangements is not possible from it, 
and the main point is that in one arrange- 


| stayed is flat, 


ment the pulley on the main shaft is 72 | 
inches diameter, while in the other it is 90 


inches.] He wishes to know which arrange- 
ment will give the most power. .A.—Pul- 
leys of given width, or on which belts of 


given width are run, will give power in pro 
portion to their diameters, if run at the same 
speed, and the arrangement with 90 inch 
pulley will give more than with 72-inch pul- 
io. in the proportion of 90 to 72. 2. Is 
thereany hard and fast rule for such cases as 
this? A.—Therule given, so far as it applies 
to the proportionate power by different pul- 
leys, is absolute for most working conditions, 
but there is no hard and fast rule for arrange- 
ments of the kind you speak of for transmit- 
ting power. It is largely a matter of judg- 
ment, guided by experience. As to books 
there are a number of good ones that will 
give information on these points. We can- 
not undertake to name them all, but you 
will find them in the catalogues of the vari- 
ous scientific book publishers. 


(230) G. F. M., Haverhill, Mass., asks: 
How would you go to work to find the area 


of the ports of a steam engine cylinder? 
A,—See answer to Question 57, in our issue 
of January 29, current volume. 2. What 


Is | °° 


| screw stay bolt 


should be the size of the steam cylinder for 
a water cylinder whose diameter is 10 inches; 
stroke of piston, 18 inches?) A.—Assuming 
that the stroke of pistons in the two cylinders 
are equal, the diameter of the steam cylinder 
will depend on the steam pressure and on 
the duty of the pump, neither of which you 
have given. The diameter of the steam 
cylinder may be found by the following rule: 
Multiply the square of the diameter of the 
water cylinder by the water pressure, and 
divide the product by the steam pressure; 
the square root of this product will be the 
diameter of the steam evlinder. To illus- 
trate: The water cylinder 10 inches di- 
ameter, the required water pressure is 200 
pounds, steam pressure 50 pounds; find the 
diameter of the steam cylinder. According 
to the foregoing rule we have: 

/10 X 10 x 200 

50 

ameter of the steam cylinder 
have made no allowance for friction. 
allow for friction we may have to add 
per cent. to the required water pressure, 
that, in the example, the diameter of the 
steam cylinder will have to be: 

/10 X 10 & (200 4+ 100) 

50 

nearly 244 inches. 


(231) H. R. C., Cleveland, Ohio, asks: 
How do you change the stroke of an engine, 
and is there any rule for changing from 8 to 
i stroke ? A.—You either got muddled up 
in writing the letter, or you have had no ex- 
perience in the running of engines. The 
stroke of an engine cannot be changed with- 
out changing the length of crank and cylin- 
der, which practically means that a consider 


is 


di- 
we 
To 

50 


so 


for the 
Here 


= 20 inches 


= 24 49, or very 


able part of the engine will have to be 
rebuilt. But probably you mean to ask 


how to change the point of cut-off in an en 
gine from 2 to4 of the stroke. If it is a 
common slide valve engine you will have to 
increase the lap of the valve, and this in 
crease will depend on the width of the steam 
port, or the travel of the valve. Good judg 
ment must be used in changing a common 
slide valve engine to cut off at } stroke, 
it is not always advisable to cut off so early 
in this class of engines. 2. In setting the 
valve of an engine, how de you determine 
the amount of Jead 2?) A.—The general prac 
tice is to give 4's of an inch lead in horizontal 
engines with evlinders, say, up to 18 inches 
in diameter. The smooth running of the 
engine depends to some extent on the lead, 
hence many builders take indicator cards. 
as to determine whether the correct amount 
of lead has been given. 3. Suppose you 
have no steam gauge on the boiler, and want 
to set the safety valve so as to blow off at 
60 pounds, how do you find the weight of 
the ball to be placed on the lever, when all 
the other data is known?) A4.—We should 
advise you to get a steam gauge, as it is not 
safe to run a boiler without one. For find- 
ing the weight of the ballon the safety valve 


as 


sO 


lever, see answer to Question 392, in our 
issue of October 2, 1890. 
(232) H. W., Catlettsburg, Ky., writes: 


Kindly send us rule for calculating the stress 
in boiler stay bolts from % to % inches in di 
ameter, such a rule as is requircd by the U. 


S. Inspector in examining engineers for 
license. A.—In the general rules and regu- 


lations prescribed by the Board of Super- 
vising Inspectors of Steam Vessels, we find: 
No braces or stays hereafter employed. in 
the construction of boilers shall be allowed a 
greater strain than six thousand (6,000) 
pounds per square inch of section, and no 
shall be allowed to be used 
in the construction of marine boilers in which 
salt water is used to generate steam. But 
such screw stay bolts may be used in staying 
the fire-boxes and furnaces of such boilers, 
and not elsewhere, when fresh water is used 
for generating steam in said boilers.” Con 
sequently, if the stays are placed 44 inches 
from center to center, and the surface to be 
each stay will have to support 
a surface 44 inches square, which contains 
4.5 * 4.5 = 20.25 square inches. If now 
the steam pressure is 150 pounds per square 
inch, then the total stress on the stay will be 
20.25 « 150 5,037.5 pounds, and since the 
stress per square inch of cross-sectional area 
is not to be greater than 6,000 pounds, it will 


| be evident that the cross-sectional area must 


3,037.5 
6,000 
inch, and its corresponding diameter will be 


not be less than .006 of a square 


+2 of an inch, nearly. If in place of plain 
stays, screw stay bolts are used, then we 
proceed in the same manner as described, 


but it must be remembered. that 
.506 of a square inch, as found, is the area of 
the cross-section through the bottom of the 
threads, consequently to }% inch we must 
add twice the depth of the thread; the sum 
will be the outer diameter of the stay bolt. 
If, on the other hand, we wish to find the 
stress to which a given stay is subjected, we 
proceed as follows: Suppose that the stays 
are placed 44 inches from center to center 
supporting a flat surface which is subjected 
to a pressure of 150 pounds per square inch; 
the diameter of the stay bolts of an 
it is required to find the stress per 


the area of 


Is 


inch, 








WN 
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square inch. Here, again, 
supports a surface of 4.5 
square inches, and the 
it is subjected is, as before, 20.25 « 150 

3.037.5 pounds. Now the cross-sectional area 
of a bolt 2 inch diameter is .806, consequent- 


the 


each of the stays 
<-¢5 20.25 
total stress to which 


O: e 
to 8. 4 » 
B06 
which, ac 
is too great, 


ly, stress is equivalent 
9,926.4 pounds per square inch, 
cording to the inspector's rule 
and will not be allowed. 

(233) B. T. A., Philadelphia, Pa., writes: 
IT have a beam fixed at one end and loaded, 
as shown. It is made of wrought-iron, Its 
cross-section and dimensions are given in 


the sketch. Kindly inform me what is the 
greatest fiber strain in the beam, and also 
the deflection of the free end. Please ex 
plain principles and calculation, if it does 
not encroach upon your space. A.—The 
greatest: stresses will be on the fibers most 
remote from the neutral surface. For com 


puting these stresses, we must first find the 
bending moments of all the external forces, 
thus: The 200 pound weight acts with a lever- 
age of 60 inches, hence its bending moment is 


200 «& 60 12,000 inch-pounds; the 400 
pound weight acts with a leverage of 96 
inches, and therefore its bending moment is 


100 & 96 = 38,400inch-pounds. The weight 
of the beam is 80 pounds, which for the pur 
pose of computation considered to be 
concentrated at the center of the beam, 
hence the bending moment due to the 
weight of the beam is 80 & 48 = 3,840 inch 
pounds. Now the bending moment of all 
the forces will be equal to the sum of the 
moments just found, thus: 12,00 + 38,400 


Is 


+ 8,840 = 54,240 inch-pounds. Let us des 
ignate this moment of all the forces by WV. 
For computing the stresses on the outer 


fibers we employ the following formula: 
Uxe 

a 
in which S denotes the 
inch on the 
tral surface; 
from the 


S (1) 
stress) per square 
fibers most remote from the neu 
e denotes the distance in inches 
neutral surface to the most remote 














fibers, and since the neutral surface in this 
case isin the center of the beam, the value of 
e will be 2 inches; .V denotes the moment of 
all the external forces as previously found, 
and / denotes the moment of inertia of the 
cross-section of the beam with reference to a 
horizontal axis passing through the center 
of gravity of that cross-section. To com 
pute the moment of inertia / of the cross 
section requires considerable labor; but all 
this labor may be avoided by referring to a 
pocket-book published by manufacturers of 
rolled beams. For instance, referring to the 
pocket-book published by the New Jersey 
Steel and Tron Co., of Trenton (Cooper, 
Hewitt & Co.,) we find that the moment 
of inertia / fora beam of the cross scction, 
and weight per yard as here given is 7.9, 
Now, substituting for the symbols in for 
mula (1) their values, we have 


re 94,240 «K 2 


é.” 


14,464 
pounds per square inch, This is the tensile 
unit stress on the upper fiber, and also the 
compressive unit on the lower tiber. 
The New Jersey Steel and [ron Company al 


stress 


low a maximum stress of 12,000) pounds 
only; according to this standard the beam 
is not strong enough for the load. The de 


flection you may also Obtain approximately 
by referring to pocket-book mentioned. 
Space will not allow us to give a rule for its 


computation, which is) somewhat compli 
cated. The detlection will be about 4 of an 
inch. 
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The 
t Jefferson, 
The Smith 


templates 


manufacture of steel rails is to be established 


Tex., ona very large scale. 


of Lee, Mass, 
machinery to its plant, 

At New Lewisville, Ark 
for the establishinent of 


Papel 
idding 


Company, econ 


, efforts are being made 
an iron foundry 


The Whittier Machine Company, of Boston, are to 


have a new shop erected, to be 116x75 feet. 

The Dalton Development Company will erect a 
foundry and car wheel works at Dalton, Ga 

J.B. Barrett & Co., will probably erect an iron 


foundry and machine shop at Wytheville, Va. 
Work is progressing on the 
the Buena Vista (Va 
Phe Davis and 
at North 


stone foundation for 
) steel Company ’s Works. 

Furber Machine 
Mass., 


Company's foun 


dry is being enlarged 


Andover 
W. B. Pallett, of 


establish a wire 


Cincinnati, O 


. is reported as to 
factory in Tuscaloosa. Ala. 


The Eagle & Phoenix Manufacturing Co., Colum 
bus, Ga, will put new machinery in its cotton-mill. 

W.H. Baldwin, Jr, & Co., are enlarging their 
cotton-mill, at Savage, Md., by an addition 80x36 
feet 

A new shop, 115x116 feet, two stories, is to be 


erected by the 
ville, Mass, 


Whitin Machine Company, Whitins 




















AMERICAN 


The Youngstown Car Manufacturing Company, 
of Youngstown, Ohio, have a large number of con- 
tracts on hand that will necessitate a small increase 
in their present force of employes. 


The Industrial Iron Works at Bay City, Mich.. 
are preparing to build an addition 255x90 feet to 
their works. 

A factory to manufacture coffee-mills and other 
being erected at Buchanan, Va., Is reported to have closed a con- 
tract with the Smith and Briggs Brass Company, 
of Brooklyn, N. Y., whereby the company will re- | 
move their works to the southern city. 

The Kincaid Manufacturing Co. has adopted 
a recommendation to issue $20,000 of preferred 
bonds for the purpose of putting 2,500 additional 
spindles in its cotton-mill at Griffin, Ga. 

The Riverside Iron Works at Wheeling, W. Va.., 
is making preparations for the building of an addi- 
tion to the tube works of its plant. The new mill 
will be nearly as large as the original plant. 

A. A. Springer & Son, of 
made a proposition for the of their 
factory to Fernandina, Fla. They operate as the 
St. Augustine Ice Manufacturing Company. 

T. C. Botsford and J. N. Hurt have selected three 
acres of ground in Akron, O., on which to build 
their proposed steam car heating works. The build- | 
ings will be 80x300 feet, and another 60x200 feet. 

The Ellis and Lessig Steel and Iron Company, 
Limited, of Pottstown, Pa., have decided to re- 
build their plant at that place, and not to remove 
to Salem, Va., aS previously announced by them 


light hardware specialties is now 
Madison, Ill. 

Articles of incorporation have been applied for 
by the Montreal (P. Q) Metal Company, capital 
ized at $50,000. 

The J. M. Worth Manufacturing Company. Worth- 
ville, N. C., is reported as to put new machinery 
in its cotton-mill. 

The Whittier Machine Company, of 
Mass., are preparing to erect a new shop which 
will be 166x74 feet. 

The J. M. Worth Manufacturing Company, Cen- 
tral Falls, N. C., is reported as to put new machin 
ery in its cotton-mill. 


Boston, 


St. Augustine, have 


removal ice | 


The Union Tron Works Company, Selma, Ala., 
has, it is reported, reorganized recently, with a 
capital stock of $40,000. 

It is stated that a stock company will be or 
ganized at Mt. Holly, N. C., for the purpose of 
erecting another cotton-mill. 

The Western & Atlantic Railroad 
reported as to convert its railway station at Ring 


Company is 


gold, Ga., into machine shops. 

William Yelland will a machine shop in 
Philadelphia, 24x40 feet, on the east side of Tacony 
street, north of Orthodox street. 


erect Parties in Rome, Ga., are discussing the advisa- 
bility of erecting a furnace at that point for the 
manufacture of ferro-manganese from the ores that 

| exist in considerable quantities at Cedartown, near 
Rome: 


The Charlestown Mining, Manufacturing and Im 
provement Company has secured boiler works for 
establishment at Charlestown, W. Va. The Wallace and Graves Machine and Foundry 
Company have filed articles of incorporation at 
Lafayette, Ind. The capital stock of the company 
| is $20,000, and they will manufacture steam boilers 
| and castings. 

The work of removing the machinery ef the 
Underhill Edge Tool Company from Nashua, N. H, | 

Nixon & West are erecting works at Chattanooga, | to East Douglas, Mass., commenced this week and | 
‘Tenn., for the manufacture of brass and iron shelf | quite a number of workmen will foilow the removal | 

| of the plant. 
| 

The Hallowes Car Axle Box Company, of Jersey | The Springfield Boiler and 
City, N. J., has been incorporated to manufacture | pany, of Springfield, Ill, will greatly enlarge their | 
| works at that place, and will put in a number of | 
|improved boiler makers’ tools, such as riveting | 
| machines, ete. 


Fayelville, Tenn., has anew industry in the shape 
of a machine manufacturing company, of which | 
Bell, Donthal & Co. are the proprietors. 

The Peninsular Stove Company, at Detroit, are 
erecting a large two-story brick building as an | 
addition to their already extensive plant. 

| 





hardware, including casting and finishing. 
Manufacturing Com- | 


cur axle boxes. The capital stock is $100,000. 

The Tubular Car Company will establish an im 
mense plant near Bradford, Pa. It will cover 6,000 
acres of ground, and employ about 5,000 men. J. W. Hughes and W. E. Callahan are reported as | 
The Scott Machine and Hardware Company, at | having purchased and as to operate the Ford prop- | 

= - s © fh y a1 ; 7 rave , be 
Denver, Colo., are enlarging premises to double | erty, Lyne hburg, Va., consisting of wagon works, 
former size, and will put in several new tools | iron foundry, machine shops and agricultural im 
0 er size, é y sever: WwW Ss. 
| plement works 

The plant of the Donaldson Iron Company at : side . 

Em my Pa., is to be improved so as to increase its | Landis Brothers, of Waynesboro, Pa., have issued 
“Me 8, a., 1S e “oved 8 as ‘rease S| . s 2 
facilities for making cast-iron pipe and castings acatalogue devoted to a description and illustra- 
ac ies T¢ é tas *% % gs. f " ‘ P P . 

tion of their universal grinding machines, 
wish to grinding machinery 
should have a copy. 


Those 
John Ferrin, of West Virginia, is reported as hav- 
ing signed contract for the erection in Salem, Va., 
of a plant for the manufacture of steam boilers. 
The Texarkana Car and Foundry Company, 
Texarkana, Texas, will rebuild ona larger scale its 
car and machine shops recently reported as burned. 


who be posted in 

Rk. M. Chambers, of Baltimore, Md., has received 
contract to erect factory building for the New 
York Sewing Machine and Manufacturing Com 
pany at East Richmond, Va.; work same will 

The Rock Island Railway Company is reported | commence at once. 
to have bought the Peoria (Ill) rolling-mill prop-| fw. Mealey, C. F. Manning, W. L. Hammond 
erty, and, it is sald, will remove their shops to that | and &. B. Knight, of Philadelphia, Pa., have incor 
porated the Hagerstown (Md.) Heat and Light Com 
pany, to manufacture gas and operate electric light 
plant. The capital stock is $35,000. 

The Otis Co., Ware, Mass, is about 
new cotton-mill. The boiler-house, chimney and 
entire steam-making plant will be designed by the 
boro, N. Hartford Steam Boiler Inspection and 
shops by the erection of an additional building | Company, and will be a model affair. 
5Ox75 feet. A movement at Nashua, N. H., to 
establish a co-operative edge tool factory by cer- 
tain employes of the American Edge Tool Com- 
pany, who are to remove to Douglas, Mass. It 
proposed to raise a capital of $25,000. 

The John F. Byers Machine Company, of Ra 
venna, ©., have just completed the erection of 
their machine shop, the dimensions of which are 
28x120 feet. They also intend to put up a large 
foundry building during the summer. 


on 


place. 

The Case Engine Company, of New Britain, Conn.., 
are building an addition 35x50 feet to their shops, 
which will soon be equipped and ready for occu- 
pancy. 


The Sergeant 


to erect a 


Manufacturing Company, Greens 
C.,is reported as enlarging its machine Insurance 
is on foot 

A new manufactory of roller process machinery 
is to be started in Mounds, W. Va. This company 
has an order to put in machinery for ten mills in 
this State. 


is 


The Falcon [ron and Nail Company, of Niles, O., 
are putting up a new building, 150x175 feet, in 
which they to manufacture galvanized 


sheet-iron. 


propose 


The Chesapeake & Ohio Railway Co. (office, Rich 
mond,) has purchased over $50,000 worth of new H. D 
machinery for use in its Clifton Forge (Va.) ma 
chine shops. 


McCrea and 
the 
Creaghead Engineering Company, to manufacture 
all kinds of mechanical and manufactur 
|} ing appliances. The capital stock is $25,000. 

B. D. Gibson, William Campbell, G. D. Moore and 
others have incorporated the Charlestown (W. Va.) 
Manufacturing and Development Company to man 
ufacture iron, aid in locating factories, The 


capital stock is to be not more than $500,000. 


Emerson, T.J. Creaghead, C. L 





others have incorporated, at Covington, Ky., 


The Norwood Car Replacer Company will, it is electric, 
stated, erect malleable iron works at a cost of $100, 
000 in Ellicott City, Md., provided the citizens sub 
scribe $25,000. 

A $100,000 stock company is being organized to | 
erect a bolt and nut factory at Curtis Bay (P.O. 
Baltimore) Md. The South Baltimore Car Works 
can give information. 


ete. 


The Mayo Bridge and Land Company has been 
incorporated at Richmond, Va.,to purchase Mayo’s 
bridge, 


The Smith-Courtney Company have been incor 
porated at Richmond, Va., to have a capital stock | 
of not less than $75,000, nor more than $250,000, to 
manufacture machinery 


build factories, develop water-power, etc. 
The capital stock is to be not more than $300,000, 
W. B. Gay is president, and E. H. Gay, secretary. 


P. H. and F. M. Roots Company, of Connersville, 
Ind., have issued a new catalogue of their famous 
* Root’ blower. It is profusely illustrated, and 
contains much information that is of value to any 
one having to do with manufacturing operations. 


It is reported that a factory is to be erected at 
Frederick, Md.. by Walling, Tysonand Zimmerman, 
for the purpose of manufacturing the Zimmer 
window shutter fastener. 


It is reported that five men who have been con 
nected with the Canton (Ohio) Bridge Company, 
will put down a plant for building iron and steel 
bridges at Springfield, Ohio. 


The Cable Iron Car Roofing Company, of East St. 
Louis, has been incorporated, with capital stock 
of $300,000, for the manufacture of car roofing, 
doors, and other railway appliances; incorporators, 
Reed Northrup, John C. Wands and G. 
tine. 


At Orlando, Fla., the South Florida Foundry and 
Machine Works will soon put in an outfit for the 
manufacture of tubular boilers, and now in the 
market for suitable machinery. 


A. Bannan 


is 
There is water-works 
Wyo.; Amsterdam, N. Y.; Sidney, Wash.; Spring 
field, Ohio; Kansas City, Mo.; Columbus, Miss.: 
Fladreau, 8. D.; Providence, R. L.; Stanberry, Mo.; 
Maple Shade, N. J.; Metropolis, Ill; Lincolnton, 
N,V, 


agitation in Rawlins, 


W. F. Collard, W. E. Sullivan and J. E. Brennan 
have incorporated the New Era Safe Company at 
Newport, Ky., to manufacture safes, locks, vaults, 
The capita] stock is $100,000 


cl¢ 


| ground 
| ‘ 
anything else. 


MACHINIST 


Itis reported that the Denver Steel Company has 


decided to locate at Manchester, Colo, and the 
Denver & Rio Grande and the Fort Worth 
have surveying parties in the field with the view of 


from their main that 


roads 
running branches lines to 
point. 


The Harrisburg Boiler and Manufacturing Com- 


| pany, of Harrisburg, Pa.. have issued some new 
and attractive printed matter, showing by illustra- | 


tions and otherwise the peculiar merits of their 
Star’? water-tube boiler, and “Star” burner 


gas 


| boiler. 


Swift's Iron and Steel Works, located at Newport, 
Ky., and lately purchased by the Cincinnati Corru- 
gated Iron and Steel Company, will commence 
operations some time in May. It is said that Mr. 
L. F. Hubbard, of Covington, will be the superin- 
tendent. 

Michael O’Donnell, of Still 
water, Minn.; P. Gilbert, G. C. Hill, Jr., and others, 
have incorporated the Potomac Electric Co., at 
Washington, Md., to produce electricity for use as 
a motive power or iiluminant. The capital stock 


J.C. O’Gorman and 


| is $25,000. 


Hartford, Conn., have erected 


Pratt & Cady, of 


|} anew brick foundry 75x240 feet, with monitor roof, 


and having a capacity of over 40 tons per day. It 


| is wholly of iron, and a pattern-room. casting-room 


and storage sheds have also been butt, of nearly 


equal size. 
—~—>_>e—___—- 


Cincinnati Shop Notes—Continued, 


(Editorial Correspondence.) 

At the shops of J. A. Fay & Co. I found 
about 340 men employed, the demand for 
wood-working machinery (from this shop at 
least) seeming to be as active as ever. 

NO FOUNDRIES. 

In speaking of the number of men em 
ployed in Cincinnati shops it should be men- 
tioned, perhaps, that in nearly every instance 
this represents more men actually employed 
upon the work than the figures seem to 


| show, owing to the fact that it is almost the 


universal custom here to buy castings instead 
of making them on the premises, as is usually 


done elsewhere. I was unable to discover 


| any special reason for this, except, perhaps 
| that the part of the city in which the shops 


are located is considerably crowded, and it 
therefore, probable that the matter of 
rents to do with it than 
The only prominent shop in 


is, 
has more 
Cincinnati, the name of which now occurs to 
me. Where a foundry is included in the plant, 
is that of the Lane & Bodley Company. 
BABBITTING, 

In wood-working machinery there is al 
ways much babbitting to do, and we there 
fore find on every floor of the Fay shops, 


and in several places on some floors, gas bab- | 
bitt melting furnaces, which for this pnr- | 


the minimum 
duce very much to neatness and economy in 
the use of babbitt. 


of 


pose occupy room, 
They also use 


babbitting jigs, which are essentially 


'frames which can be clamped in place on 
the frame of a machine, often located by | 
/means of dowel pins inserted in holes which | 


have been previously drilled, and having Vs 
planed in them which support 
These Vs 


with reference to each 


babbitting 


arbors. being properly located 
other and to the vari 
ous parts of the machine, perform the same 


function for a babbitted box that the ordinary 


bushed jig does for a box that is bored from | 


the solid metal, and have all its advantages. 


DRILLING JIGS. 


The drilling jigs are mostly rather in the | 


bolt the 
frames or other parts of the machine, which 
must then be leveled the drill 
press, radial drills being used for the heavier 


nature of templates which onto 


up under 
work. As the jigs must necessarily be large, 
of the 
use of any one set of them quite limited, as 


and the number machines made by 


compared with such work as sewing ma 
chines or small arms, while the accuracy re 
quired is not nearly so great, they must of 
Very 
little finish is therefore put on them, but the 


holes are laid out with varying degrees of 


course be more cheaply constructed. 


accuracy, according to the particular part of 
the machine the jig or template is to be 
for, drilled and 
reamer, after which 


used reamed with a taper 
bushings that are made 
in large quantities and kept in stock are 
driven in. These bushings are plain, with 
hole 


through them and turned tapering outside, 


out tlanges—simply thimbles with a 


; were a 





and con_| 
a system | 


four readers by Mr. Chas. 8 


| used 
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The tool maker accustomed to the finest work 
in the way of jigs would be apt, perhaps, to 
turn up his nose at these, especially if he 
little therefore 


thoughtless, and 


| failed to note that the conditions not only do 
/not call for the finest jigs, but do not allow 


of their construction, while those in use are 
probably as good as the conditions do admit 
of, and answer the purpose very well, being 
at least infinitely better than none at all. An 
instance of their 
in the case of a planer for planing heavy 


usefulness was shown me 


These ma 
chines are built here in two ways, @. e., they 


timbers up to 50 feet in length. 


are made complete so far as the metal parts 


}are concerned, and these are then mounted 
| by the purchaser upon timbers to form the 


bed. 
a solid 


The machine shown me, however, had 


iron bed, which, on account of its 
great length, had to be cast and planed up 
in sections. These were drilled by jigs, and 
not put together at all until they reached the 
upper floor where the machine was erected. 
A complete system of hand trolleys has 
been introduced here, by which work is 

moved about with great facility. 
THE TOOL-ROOM. 


In 


oldest sets of cylindrical gauges made in 


the tool-room is to be seen one of the 


this country. They were made about 66, 
by John Richards, who, at that time, was 
Beside this old 
set they also have one of the newest sets of 
gauges made by the Pratt & 
Whitney Co, there being all sizes by 16ths 
to3". A B. & S. universal milling 
machine isto be seen here which has attained 
It still does 
good work, and stands alongside of another 


connected with the concern. 
plug and ring 
from 4 
the venerable age of 20 years. 


by the same makers which is much newer, 
though not strikingly different in appear 
ance. 

RED OIL CANS. 

The supply of oil is kept in the tool-room, 
and when a man’s oil can is empty he simply 
takes it to the tool-room and gets one that is 
fullin place of it. Two different 
mineral oil 


kinds of 
for lubricating, 
The ordinary malleable iron 
oilers are used, but 


oil are used— a 


and lard. oil. 
those which contain the 
mineral oil are painted a bright red, while 
Thus the 


sity for making the usual test to determine 


the others are unadorned. neces 


which kind of oil a given can contains is 
avoided; this test, as every shop man knows, 


| usually consisting in squirting some of it out 
} upon the floor, and observing its color as it 


flies. 
CABINET FOR MILLING CUTTERS, 
A great many cutters are on hand for use 
in the milling machines, and for keeping 
them within a and convenient 


for use when wanted, the idea presented to 


small space 
Beach, issue of 


October 24, 1889, has been made use of. 
Each pivoted board is labeled on the edge, 
showing the character of the cutters on it. 
Every cutter is thus readily accessible, pro 
tected from accidental injury or loss, while 
the cabinet is neat and in every way satis 
factory, 

Al 


POMATIC SCREW 


of 
about 


MACHINES, 


bolts and screws 
300.0000 of 


numbers 
fact, 


Large are 


here, in them 


jannually, and for their production they have 


recently put in four automatic screw ma 
chines made by the Pratt & Whitney Co., 
there of 


turret head machines of the ordinary type 


besides which are, course, other 
Automatic screw machines are not often met 
with in shops which are not engaged in the 
manufacture of screws for the market, but 
there are indications that they are to be used 
much more generally as the magnitude of 
our shops increases, 
THE TRIUMPH COMPOUND ENGINE CO, 
Near the F 
umph Compound 


ay shops are those of the Tri 
Which an 
engine of entirely new design is being made 


Mr. J. H. Eicker 


appearance it resembles 


Engine Co., in 
which is the invention of 
shoff. In general 
the Westinghouse somewhat, but has thre 
vertical cylinders placed side by side, and 
there are no valvesas such, the pistons being 
made tO uncover ports in such a way as to 
effect the All three 
cylinders—with for 


distribution of steam, 


the various passages 
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from to another—are cast ina 


single piece, and the cylinders are bored out 


steam one 
simultaneously by a horizontal boring ma- 
chine in which there are three boring bars 
parallel with each other, and all driven from 
the same train of gearing. 
the Universal Radial Drill Co., and is a very 
efficient machine, though they are now talk 


It was built by 


ing of having one built which will be verti- 
cal instead of horizontal, the idea being that 
it will be more convenient, and the chips 
will be more readily disposed of during the 
boring process. 

The pistons of this engine are proportion 
ately very long, and in some of them, at 
least, there are steam ports and passages, 
making quite a complicated casting. It was 
found that where these pistons were turned 


up to fit the cylinder, and then put to use, | 


the heat of the steam caused them to spring 


more or less, and bind in the cylinder. This 


AMERICAN 


the other side. 


fixtures which are made use of all the way 


on 


through the planer work, very little of it | 


being done by the older methods. 


BORING FIXTURES. 
of 


in 


the use of 


the 


Another instance 


dey ices 


special 


Was noticed operation of 


boring the holes in the frame of the machine | 


for the spindle boxes, and for the overhang 
ingarm. This fixture fastens to the top of 
the knee, which has been previously put in 
place and ascertained to be square. 
attached at the back 


A sup 


is then of the 


port 


machine, which holds the extreme end of the | 


bar, and this is set in position by tramming. 
As the boxes are tapering outside, the holes 
for them must be bored on a taper, and the 
fed the in 
taper seats provided for them, both holes 
Most of the 


cutters are therefore along bar 


being bored at the same time. 


| ine on , aller parts . . achina 
difficulty has been overcome by first turning | boring on the smaller parts of the machines 


the pistons to near their finished diameter, | é : 
| most cases being so arranged that the boring 


and then annealing them by heating nearly 
or quite red hot. Upon being then finished 
in the lathe no trouble is experienced with 


them from subsequent springing. 


| bar 


All the | 


tools of this shop are new, many of them | 


being specially constructed, and it is evident 
that the object is to do good work in the 
most economical manner. 
course, not large as yet, and is an old one 
yet well arranged and provided with a very 


complete system of overhead traveling cranes 


| for 


The shop is, of | 


worked by hand, there being six of these | 


which completely cover the machine shop 
One of 
this engine, perhaps, is the connecting rod. 


tloor. the most novel things about 


There are, of course, three of these in each | 


engine—one for each cyligder, and as the | 


cngine is single-acting the Stress upon these 
rods is always a compressive one. 
the usual form at each 
end of the rod, but the strap which holds 


are brasses of about 


There | 


the upper brasses in place runs along down | 


each side of the rod, and by two bolts is | 


united firmly 
is then 


to the other strap. A wedge 
of the 


rod and the main brasses, which, when tight 


introduced between the end 
ened up by means of a nut provided for that 
purpose, and which is near the lower end of 
the rod, where it is accessible, takes up the 
lost motion in both brasses. 


CINCINNATI MILLING MACHINE CO, 


The shops of this company are on the two 
lower and the top floors of a building, the 
third floor being occupied by the plant of 
the Cincinnati Screw and Tap Co., which thus 
divides the establishment into two parts by 
called 


This results from the 


a horizontal section, 
fact that 
of both concerns was formerly all under one 


What might be 


the business 


ownership and management, which is not 
now the case. 

The shop is very much crowded, so much 
so that it is seen that new quarters will soon 
to be 


wready some investigation of the matter of 


have previded, and there has been 
sites for anew shop which will be some 
where in or near Cincinnati 

What the concern Jacks in shop room and 
conveniences is, so far as possible, made up 
by the use of special fixtures in doing the 
machine work on their milling machines and 
cutter grinders. They are unusually well 
provided with such fixtures, there being, so 
able to 


operation which is performed without the 


far as I was see, 


scarcely a single 
aid of some special appliance intended to 
secure either greater 
both. 


accuracy Or = economy 


of time, or 


PLANER WORK 


For planing the knee, for instance, after 
the part which fits the base or column of the 


machine has | 


ven planed, it is put onto an 
angle plate which is fitted to the planer, and 
which has been carefully scraped up exactly 
square, and its upper edge made the shape 
to which the remaining portion of the knee 
is to be planed. 

This portion of the plate is of hardened 
steel, and as the tools are set to it and pass 
it 


tively easy to secure uniformity, 


over in planing the knee, it is Compara 


not only in 
bearing surfaces, 


the form of the angular 


but also in the relation which the planed 


surfaces vt one side of the knee bear to thos 


drill press merely per 


is done under drill presses, the fixtures in 


to 
gardless of whether the drill spindle is ex 


bears a fixed relation the work, re- 
actly square with the base or not, a universal 
joint being introduced into the boring bar 
that 
allow the bar to bea 


with the drill spindle 


purpose, which, of course, would 
of 


affecting the 


vood deal out line 
without 
the 


forms the 


accuracy of the work in least, since the 
function of 
holding the fixture 


with its spindle and 


approximately square 
to the 


bar, which is guided by the steel bushings 


viving motion 


| through which it passes. 


INTERCHANGEABLE BEVEL GEARS. 


A number of small bevel pinions are used 
the 


and great pains are taken with these to have 


about the feed mechanism of machine, 


them interchangeable. They are formed by 
a tool which shapes the face and top at the 
same time, and are then shaped in a similar 
at the tested 
being cut by being put into a fixture which 


manner back, and are after 
has holes bored at right angles to each other, 
inserted on which the 
Any 


either of these spindles and werk correctly. 


in which spindles are 


gears are placed, gear must go on 
Even the pin holes for securing them = to 


their shafts are drilled in a fixture, which 
secures uniformity and interchangeability in 
this respect also. 

HOLDING BORING BAR CUTTERS. 

For holding cutters in small boring bars, 
they which, 
though it is so simple and obviousas to make 
it probable that it has been usc 
yet IL do not remember having 


it before. 


have adopted a plan here, 
“ad elsewhere, 
encountered 
The cutters, which are made of 
flat bar steel in the usual way, are fitted to 
a square slot which is cut through the bar, 
and just at the upper edge of this slot a hole 
is drilled through the bar at right 
the slot, and so that about half the size of 
the drill This hole 


reamed taper, anda taper pine fitted 


angles to 


cuts into it is then 


upper edge of the cutters are then provided 


With a semicircular notch into which 


‘ : : to be advantageous to Combine them under 
yn goes and locks them ino place, centering . 
‘ ie pate >! the name of the older company, which has | 
them accurately at the same time, so. that pane 
. }been well Known for years) as a man 


they may be double ended and made to bore | 


their size very accurately, The cutters may 


be simply round pins passed through a hole 


the 
ing, in any event, is one which docs not pro 


drilled in the bar if desired, and fasten 


ject from the bar, is simple and inexpens 


ive, and answers every esscntial requirement 


of a cutter fastener 


A TRAVELING CRANE ON THE FLOOR 


This shop offers no opportunity for. the 
employment of the modern traveling crane, 


but a very ingenious and novel substitute 


for it has been devised for handling the only 


heavy piece there is to be handled, which is 


the column of the machine This 


wide rectangular flange at the bottom, which 
all 


around, and there require to be four holes 


extends out a considerable distance 


through this, one at each corner, for bolting 


it to the floor when it is set for use. 


About the first thing done on 


up 
this 


a | 
This is a type of the | 


this 


has a 


casting 


MACHINIST 


apart, have square screws passing down 
through them, two in each piece. One of 
| these timbers is placed along each side of 
|the machine over the flange, and is sup 
ported at either end on small iron wheels 
|The screws are entered into the tapped 
| holes in the flange of the base, and turned 


until the casting or machine is raised clear 


| off the floor, and is supported by the timbers 
fand wheels, which thus 


form a track, with 


which it is readily taken wherever wanted, 


and the whole thing is so cleverly arranged 


the elevator 


taking work from one floor to another, forms 


land, in connection with 


where the work is contined, as it is here, to 

the production of acertain machine to which 
the truck can be adapted. 

UNIVERSAL RADIAL DRILL ¢ 

At the shops of the Universal Radial Drill 

Co. I found another place which has been out 


. 


grown to some extent, the business having 
increased within the past few years to such 
an extent as to make the seeking of new 
quarters before long a necessity. 

The work here tends toward heavy tools, 
many of them built to order, so that there is 
little here outside of 


the regular good) ma 


chine shop practice, jigs, however, being 
applied to all parts of the work, the nature 
of which will admit of their use. 

added 


to the plant recently, including a number of 


A number of new tools have been 
turret: head machines, a line of which they 
contemplate soon putting on the market, 
and which will probably be the subject of 
A 


ma 


illustration in our columns before long 
good many bevel gears are used on the 
chines, and these are vow all planed with a 
A good deal of 


very heavy work is being done for the Cin 


Gleason bevel gear planer 


cinnati Water-works, the main pumping sta 
tion being but a short distance from the shop. 
Among the heavier jobs recently completed 
was the radial drill for Carnegie, Phipps & 
Co. (illustrated in our issue of April 50), and 
a pipe-facing machine built forthe Addyston 
Pipe Works, of 60-inch 
double-headed, and will take in between the 


which is swing, 
heads a length of pipe 17 feet long, which is 
held stationary as in cylinder boring, while 
the heads carry swinging arms provided with 
sliding tool rests fed by star feeds to do the 
facing. 
BRADFORD MILL COMPANY. 

In the building of the Bradford Mill Com 

Mr. Muller, who started in the busi 


ness of making 


pany, 
| lathes on his own account 
at nineteen years of age, found shop room, 


and his business gradually increasing, it was 





carried on for some years under the name ot 
the Muller Machine ‘Pool Company, which 
contined its efforts entirely to the production 


fof lathes of small and medium size, and of 
| ° 
Phe 


to grow, andas more shop room was required 


first Class quality, business continued 
for it, while the work of the Mill Company 


Was not so pushing, usually, it was thought 


of mill) furnishing 
About thirty lathes 


}month, and the shop resembles others in 


ufacturer machinery, 


are now made here per 


| Cincinnati, 


Which have been spoken of, in 
being devoted exclusively to one thing, upon 
Which every effort is concentrated, 

The type of lathe made here will soon be | 


the subject of an illustration in our columns, 


so that T need say nothing 


sit, but so far as the shop is concerned, it) is 
remarkably well arranged and equipped for 


building lathes, 


Confining themselves as they do to certain | 


they 


the smaller and medium sizes of lathes, 
are, 
all the machine tools adapted specially to the 
work, but they can also make full use of the 
The 


tools are arranged on one side of the machine 


jig, which they are doing. machine 


shop floor, while the other is devoted entirely 


to erecting purposes, and has overhead tray 


when it comes into the shop is to drill these elers for handling beds and finished ma- 
holes and then tap them with a square chines. The largest planer is a ** Gray,” 62 
thread. Then there are two timbers about inches, to plane 26 feet long, and the platen 


f inches square, that, at the proper distance 





» of this machine is covered with beds for the 


that the work is done easily and quickly, | 
for | 


avery good means of moving work about, | 


11 





lathes 


smaller sizes of 


two rows of them 
being placed side by side, which are operated 
upon by two heads. To illustrate the care 
used in getting results from machine tools, 
I may mention the fact that the foundation 
upon which this planer stands is of masonry 
6 feet deep, and was put in three months 
before the planer was put upon it, so that it 
should be thoroughly settled and dried out. 
This planer, at the time of my visit, had been 
running for some time, and [ think I 


saw one in which there was better evidence 


never 


In 
were uncovered by the 
motion of the platen, there was not the least 


of the ability to produce plane surfaces, 
the slides as they 


evidence of any inequality of bearing what- 


: ‘ ‘ : } . 
though, of course, it) is only applicable | ever—no bright spots, scratches or evidence 


of any kind that the platen rested upon any 
thing else than a perfectly uniform film of 
oil. This planer is placed at one end of the 
shop, near the erecting floor, and close to a 
door, by which trucks that deliver the beds 
and take away finished machines can enter. 
Thus the heavier beds get into one corner of 
the shop only, being delivered directly to the 
planer, from which they are moved over to 
the lower end of the erecting floor, where 
they are completed near the door by which 
they came in, and finally go out again. 

The lot upon which the shop stands is a 
large one, and gives plenty of opportunity 
for enlargement of the shop, and it is the 
intention to make extensive additions before 
long, the space occupied by the lathe busi- 
ness at present being two floors 200x65 feet. 


i. J iM 





Machinists’ Supplies and Lron. 


New York, May 16, 1891. 

Iron—American Pig—There has been no change 
in prices since our last report. 

We quote: No. 1 Foundry, Standard Northern 
brands, $17 to $18; No. 2 is selling at $16 to $17, 
and Gray Forge at $14 to $14.50. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Seotch Pig--We quote at $2150 for Coltness ; $22 
for Dalmellington ; and $20.50 for Eglington. 

Copper— The market for Lake copper is nominal 
and unchanged at 13b6c. to 13%c. Arizona Ingot is 
quoted at 12%c. to 18c. ; casting copper is wanted 
at 1144¢., while 11%c. is asked. 

Lead-—The market is said to be well supported, 
but business has been retarded, it is claimed by the 
decision relating to the admission of Mexican ores. 


Spot lead is unchanged at 4.20c. bid, and 4.30e. 
isked. 

Spelter No improvement is looked for until the 
strikes have been settled. Western brokers are 


offering first-class brands at 4.85e. for New 
delivery, but there is no disposition to buy. 

Tin— The market is higher for all positions, but 
there is a hesitaney among buyers. Sales have been 
made at 20 40¢. to 20.500 

Antimony —The market remains steady. 

We quote Hallett’s at 1544c. to 1544. ; Cookson’s, 
1644c. to 1644¢.; and 15'¢c. for X. L. 

Lard Oil— The market is about steady at 55e. to 
for Prime City, according to holder and 


WANTED: 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


York 
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_ Wanted—-Agents in every shop for fine tools ; big 
inducements, Address E. G. Smith, Columbia, Pa. 
_ Position by asst. mech. draftsman, 3 years’ draw- 
ing-room and shop exp. T’ Square, Am. Mac. 
Wanted—Situation by a mechanical draftsman, 
who has had considerable experience inthe shep; Al 
references. Draftsman, P. O. Box 990, Hartford, Ct. 


A comp. mech. eng. and draftsman will be open 
for engagement about June Ist. Thorough in 
designing compound engines and general mach. 


Wellupin electricity. Box 87, AMERICAN MACHINIST. 
Wanted—First-class pattern) makers at once; 
none but experienced men need apply; steady work 
and good wages guaranteed. Address George J. 
} Cory, Sparrow’s Point, Maryland. 
Wanted—First-class moiders at once; steady 
work and good wages guaranteed; men are wanted 
for loam, dry sand and green sand work. Apply, 





at this time about 


of course, able, not only to have | 


or address James Powers, Sparrow’s Point, Md. 

Wanted—-Experienced man to sell boilers in Pitts 
burgh and vicinity on small salary and liberal com 
mission. Address, with reference, Energy, AMER 
ICAN MACHINIST. 

Wanted—-A first-class engineer and draftsman to 
take charge of drafting department. Thoroughly 
acquainted with laying out steam plants in all their 
|} details. Salary liberal. Address Box 92, AMERICAN 

MACHINIST. 

Wanted —By mining company in Mexico, first- 
| class molder; man that is capable of mixing charges 
and able to run cupola; location very healthy; en 
|} gagement for four months. Address, giving particu 
lars, reference and terms, Box 89, AM. MACHINIST. 

Wanted—At Pittsburgh Locomotive Works, Pitts 
burgh, Pa., a competent foundryman to take charge 
of iron and brass foundries; must be active, entirely 
temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 

Wanted—A pattern maker, who is acquainted 
with saw-mill machinery; also, a young man who 
acquainted with drafting; must be well edu 

cated, and know something of saw-mill machinery; 
his duties will be part office work as well as draft 
}ing. Address Box #1, AMERICAN MACHINIST, 

Wanted —Position as supt. or foreman, by a young 
man, 36, successfulin the systematic manufacture 
of machinery and mechanical devices, and in the eco 
nomical management of men; a designer and drafts 
man of automatic and interchangeable machinery, 
tools, jigs, ete, W, H,S., Box 197, Burnside, Conn, 


| is 
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12 


| 
| 


A good too) maker and generai machin- | 
ist—one capable of designing and making tools for 
screw machines, for the cheap manufacture of set, 
cap and special screws, ete. Apply, giving refer- 
ences as to ability, character, ete. "and stating 
salary, to Box 88, AMERICAN MAC HINIST. 


aluminum steel hack-saws, hard but 

Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 

Crescent Mfg. Co., Cleveland, Ohio. 

| Light and fine machinery to order; Foot Lathe 

| Catalogue for stamp. E. O. Chase, Newark, N. J. 
Wanted—Customers for our new Radial Drills. 

C. H. Baush & Sons, Holyoke, Mass. 


Just out: 


Wanted j 
not brittle. 





+ MISCELLANEOUS WANTS 
Ivertisements will be inserted under this head at _ Wanted—Specialties to build for the 

we aaas ae ee yes hall a ag ae ' trade. Bluefield Lron Works, Bluefield, W. 
- e Wanted—Engineers to write for catalogue of all 

Cheap 2d hd-lathes & planers. S. M. York, Clevy’d,O. the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


<a rn 


Allsizes punch presses & dies. R. T. Lane, Clev’d,O 


Special wire mach’ry. Amer. Tool Wks., Clev’d, ©. 


“TIME IS MONEY.” 
**The smith his iron measures 
Hammered to the anvil’s chime.’ 


‘*And his BRADLEY HAMMER treasures, 
Since it saves him work and time.’’—Some-other-fellow. 


2000 IN USE. PLEASE INVESTICATE. 


BRADLEY & COQO., SYRACUSE, N. Y. 


14 Warren St., New York. 96 & 98 Sudbury St., Boston. 


STEAM BOILER EXPLOSIONS T FEL TUB BE 
IN THEORY AND PRACTICE. SMOOTH © COLD DRAWN 
John S. Leng’s Son & Co. New York. 


BY PROF. R. H. THURSTON. 
MANUFACTURERS 


12mo0, Cloth, $1.50. 
WILKY & SONS, 

with an established business who are desirous 
of removing their works toa place within an hour 


10TH STREET, NEW YCRK 

of New York City; with good water front for 
sites; with water and rail transportation, and 
most attractive for residence, will find it to their 
advantage to address 


STAMFORD BOARD OF TRADE, 
Stamford, Conn. 


Pat. KEY-SEAT or SPLINING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


y.wrne x co., | WIST DRILL GAUGE. 


Fine Machinists’ Tools. -E. Boston, Mass.—Send for Circula 





’—Longfellow. 














INO. 
53 E. 





Locomo- 
tive 
Port 

Milling 

Machine, 


= x 
ws, rly 


For Engineers, Architects, Sur o. (\ 
veyors, Draftsmen, Railroad a" : 
Construction, and for Scientific 
and Technical Schools. For 
sale by ENGINEERING NEWS PUB, CO., Tribune 
Building, N. Y. City. 








SEND FOR CATALOGUE. 


ASTER MACHINE SCREW CO. 


AAAAAAAAAAAAAAAA 

















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE oe, ANTI-FRICTION METAL EVER 
FFERED TO THE TRADE. 


Satisfae 4 te Guaranteed in Every Case 


JUST 





IMPROVED 


WIRE CUTTERS. 


No. 1 cuts 
without leaving 
14 in. to 
Price, $5.00 net each, 

No. 2cuts sizes from bo 
in. to smallest size. Price, 
$10.00 net each. Send $1 00 
for 550 page — illustrated 

J catalogue of fine 
and supplies. No -charge 
when $10.00 wort! 


wire rods 
burr from 


smallest size. 





PUBLISHED. 
A MANUAL OF 


MARINE ENGINEERING, 


The Designing, Construction, and 
Working of Marine Machinery. 
By A. E. SEATON, M. Inst., C. E. 

NINTH EDITION. 


Thoroughly revised and enlarged, with many addi 
tional illustrations. 


Cloth, $5.00. 


D. VAN NOSTRAND CoO., 
23 Murray & 27 Warren St., NEW YORK 
Sent by mail on receipt of price. 


tools 


made 
of goods are ordered. 


FRASSE & CO., 


92 Park Row, New York. 


ROSE POLYTECHNIC INSTITUTE. 


TERRE HAUTE, ENDIAN A SCHOOL OF ENGINEERING, 
Well endowed, well equipped departments of Civil, 
Mechanical and Electrical En ring, ¢ "ss mistry, 
Drawing Extensive Shops and Laboratories, Ex- 
penses low For cat < ne address HT. Rddy, 


American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Hina Makers of Implements for 
t Standard Measurements 


Over 
48,000 


in Use. 


W) 
’ 
Crescent Gauge 


Svo, Price, 





Pres 








SAWYERS SAY OF SAWS FILED ON ROGERS 
SAW FILER AND GUMMER, THAT OF ALL THE 


S THEY EVER THEY NEVER 


66-6--—-O@ 


Drop a postal card in the slot and get a Catalogue 
AMUEL C. ROCERS & CO., 
BUFFALO, N. Y. 


Flat Bar Gauge 
JAS, A, TAYLOR & CO. 








nos to get the best results with ‘*R. MUSHET’S SPECIAL 
STEEL."* Greatly increase your speeds and feeds; then compare 
the one you turn off with that done by any other known Steel. 
* Mushet’s”’ look insignifican’. 


B.M. JONES & CO., 


Scle Representatives in the United States 


11 & 13 Oliver st., BOSTON, 


143 Liberty St... NEW YORK, 


WHEELER CONDENSER AND ENGINEERING WORKS, 
93 Liberty Street, NEW YORK. 


Proprietors and Manufacturers of 


WHEELER’S 
Improved Patent Surface Condensers, 


ALSO THE 


Wheeler ‘‘ Admiralty” Condenser, 
With Patent Screw Glands. 


| The Wheeler-Lighthall Condenser, 
, With Patent Waterproof Packing. 


This will make the first cost of * 


YASS, 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


a POL YOKE, MASS. MASS. 








LS A TA 

AWS aS MAKERS OF 

OOK 

Pittsburgh, Pa. Fl Ni E 
Chicago, Ills. 

New York, N.Y; 


SO OT Or 
Dies, Dies, Punches, Taps, 
Reamers, 
Cold Chisels, Lathe 
Tools, Shear Blades, 
Milling Cutters, 
Etc., Etc. 


LATHES 





Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and _ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & 00., 105 Fulton St., New York, Gen'l Agents. 


TOBIN 





Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Round, square, and hexagon bars for pump, piston rods, bolts and 
screws. Yacht shafting. Rolled sheets and plates for pump linings and 
condenser tube sheets, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers 


Send for Circular. 19 & 21 CLIFF ST., NEW YORK. 


FINE TAPS, DIES, REAMERS, Etc. 








LICHTNINC AND CREEN RIVER SCREW PLATES. 
3olt Cutters, Hand and Power milling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. New York Office, No. 126 Liberty St. 


ESSOPS CTEE Tor OOLS, DRILLS 


DIE, &C, 


All Kinds in Stock. 
WILLIAM JESSOP & SONS, LD.|°™ 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


- 184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 


DO YOU 


WANT READY MADE BUSINESS ? 


I have recently organized a Stock Company for 
the Bickers of pushing the manufacture and sale of 
my Hickory Bicycle, and we findit impracticable to 
make in the same factory the various tools, &¢., 
which have been heretofore made by me, and as lam 
bound by my agreement with the Elliott Hic kory 
Cycle Co. to give my entire time and attention to 
that, I am obiiged to dispose of the following, to- 
gether with all Patents, Patterns, Tools, Cuts, 
Stock on hand, business and good will. 

The Elliott Pamphlet Stitching and Tying Machine. 
= Drill Press. 

Centering Attachment. 

Cutting-Off Tools, No. 1 and No. 2. 

Tap Drill Gauge. 

Non-corrosive Soldering Fluid. 

The above may be had together or separately. and 
will be sold to whoever makes the best offer before 
July Ist. 

All pertinent (and possibly some impertinent) 
questions will be promptly answered by addressing 


STERLING ELLIOTT, 


NEWTON, MASS. 
. CO,, 


MANUFACTURERS OF 

Rope Hoists, Friction-Driven Center 

Grinders, Drill Guide, Adjustable 
Clamping Blocks, Elevators, &c., 





EFFIELD, 
ENCLAND. 


Chief American Office, 


| 91 JOHN ST., NEW YORK. 














| HW.JOHNS NFG.Co ae 

ip 87 MAIDEN LANE, 
NEW YORK. 

CHICAGO, PHILADELPHIA, LONDOM. 


Ss - ~~ — =— 
ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 











We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States, 


H.W. JOHNS MANUTACTURING: 0, 


87 Maiden Lane, NEW YORK. 








11158. 15thSt., 
PHILADELPHIA, 


SEND FOR CATALOGUE. 





CUTTING-OFF MACHINES. 


BETTS MACHINE Co., 


MACHINE ‘TOOL BUILDERS, 





LIGHT WEIGHT SURFACE AND JET CONDENSERS, FOR STEAM YACHTS, ETC. SEND FOR PAMPHLET. 


WILMINGTON, DEL. 
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NICHOLSON FILE COMPANY, 


pecs’ no nim R. IL. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 




















TEBERLIN IRON BRIDGE CO. 


Office and Works: East Berlin, Conn. 


Our new Illustrated Catalogue of 100 pages, 
illustrating Iron Buildings, Iron Roofs, Iron 
Bridges, and general Iron Construction, is now 
ready for distribution, and will be furnished free 
of charge to parties interested in this class of 
work. 


AGENCIES: 
S. W. BOWLES, Jr., Western Mgr. M. B. GRANT, WM. PAYSON, W. E. STEARNS, 
556 Rookery Bldg., Chicago, IIL Enterprise, Miss. San Antonio, Tex. 318 Odd Fel. Bldg., St. Louis, Mo. 





THE DE LAMATER IRON WORKS, 


(Incorporated 1 
Foot West 13th St., —— YORK, 
MANUFACTURERS OF 
CENERAL MACHINERY, 
Having ac quired the Steam Pump business, ‘formerly 
carried on by C. tf. De Lamater & Co., offer both 
single and duple x Steam Pumps at very low prices. 


C H. De Lamater & Co. offer for sale the follow- 
ing tools: 

225 ton Traveling Cranes. 

118 * Rs fr 

1 Horizontal Boring Mill, 62’’x18’. 

1 He avy combined Punch and Shear. 

1 No. 2 Silsby Rotary Pump. 

1 367" Dimpfel Blower. 

145” Upright, Cushioned 


1 No. 6 Sturtevant Blower. ‘ 

Large lot of Lathe and Planer Tools, Wood Pul- \ \ HELVE HAMMER 
leys, Propeller Wheels, and three 700 1b. Binary Ice unt Run by Beit. 
Machines. wil Manufactured by 





ENKINS & LINGLE, 


THE CORLISS ENGINE, | QGMeMML sovcoue Pe 
By JOHN T. HENTHORN. . 3 y 
(Formerly with Corliss Engine Co., Proy., R. I.) The SUPER LORITY oo ae . , - 

: Hammer is due to the excellence of design as regar¢ 
MANAGEMENT OF THE CORLISS ENGINE, EFFICIENCY, Simplicity, and Surana 
UNIFORM IN ONE VOLUME, $1. Free by mail. 257 South eurth Stree .: PHIL ADE L PHI Ay 


This is a concise work fully illustrated, with Pennsylvania, U.S. A. 
directions for setting valves, running high and low 





MACHINIST | 


is 








EDUCED PRICES OF 





m= L:COUNT'S LIGHT STEEL DOG. 


No. INCH.  PRICB. , No. INCH. PRICE. 
‘ree $ .35 8 ree 

2 4. 35 Small Set of 8—5.50 

3 34..... 50 ae Renee 

4 i re .60 10 S sivee Ree 
eee | See i a.) re 

6 1% . 85 4 . 1.90 

1 Rec lee -_1.00 Fuil Set of 12— —12.00 | 
CS. “x7. wmeGOUw dT, 


SOUTH NORWALK, CONN. 





use of Pump, Hose, 
objectionable 





96 to 106 Bates Street, 


Ustand, Favueowrs & Morrow Co 


WET EMERY GRINDER. 


Any amount of water easily applied without the 
Treadles, Cocks, or any of the 
features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 








We want Manufacturers. 
for the Manufacture of Machinery. 


cemparable advantages are offered. 


B. D. AVIS, 









“a ere ~~ 


15 Projected Railroads, 16,000 Miles River Navigation, 
Coal, Natural Gas, Coke, Oil, Clays, Glass Sand and 
Building Stone, Hard and Soft Wood Lumber, 

Tron from the South and Lakes at Lowest 
possible Cost are the resources at 


KANAWHA CITY, W. VA. 


This isa splendid point ; one of the best in the U.S 
Che ap fuel. Cheap feights.. Cheap raw mate- 
Cheaper than almost anyw here else. Free sites and liberal inducements, and in- 
Write for prospectus and particulars. Address 


Ceneral Manager, 
CHARLESTON, W. VA. 





pnerourg Machine Works, 


Manufacturers of 


Mietal-working Machinery. 


OFFICE AND WORKS: 


FITCHBURC, MASS. 





Bussell’s Patent Interchangeable Lathe Tool 

















For full information, address 
S. W. REESE & CO., Sole Manufrs., 


182 FULTON STREET, NEW YORK. 








Send for 


DETROIT, MICH. 


Nos. 13 to 21 Main Street, 


SEND FOR CATALOGUE E. 





Universal 
Boring & 









Montgomery & Co. 
Machinists’ Tools 





pressure, and compounds; intended for practical 
men. Fully endorsed by leading trade papers. VOLNEY W. MASON & CoO., 





Contains no advertisements, and no fakes of an Sue 7 » , 
kind. EGBKERT P, WATSON & SON, Room 57, —. | Fiction Pulleys, Clutches and Elevators, 
150 Nassau St., New York. PROVIDENCE, R. I. 





Milling @ 














Drills and Bores 
accurately from ¢ 
ky” to 10”, laying 

out its own angles States 
and distances 


Spindle telescope s ' Machine 


tothe work. Taps 


and reams. Uni- 

versal and Circular (o., 
Milling Machine— 

the stiffest Ty, NEWARK, 
marke Cuts N. J. 
gears of all ¢f--- 

kinds up to 











SSSI SD SSDI AZEZ EE BEES 3 BASS 


BUFFALO FORGES. 





Aig SI ILLEGAL : 


BUFFALO cates COoO., BUFFALO, 7 Y. 


30.” 





| | RADIAL DRILLING MACHINES 





UNIVERSAL RADIAL 


= “<2 THREC DESIGNS. SIX SIZES 


,CMBODY ALL DESIRABLE FEATURES 


= PRICES$450.°G UPWARD 
oo UNIVERSAL RADIAL DRILL CO 


NCINNATI 








THE “DODGE INDEPENDENCE” | tHe ‘‘FowLer’’ SPEED INDICATOR | 


WOOD SPLIT PULLEY Gavem. CHANDLER & FARQUHAR, 


177 Washington St., Boston. 

LEADS ALL OTHERS. Send for Catalogue, 
Combines LIGHTNESS with GREAT STRENGTH, 

CHEAPSESS and GREATEST EFFICIENCY. 

Can be put on withou. 

disturbing the shaft an d | 

with the bushings will fit | 

various sizes of shafts 6” to ' 












+ 
60'’ diameter in stock. HE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
COOKE & co Agent, According to Act of Parliament,) 
89 252 Broadway, New York. 


Monument Chambers, King William St., London, £. ¢., England. 
MACHINERY & SUPPLIES. American and European Patents obtained at equitable 

F cates. Special Facilities for Sale of Foreign Patents through 

ashington St.. New York. Oo our London House. A ¢ good inventi m is worth as much tn 


treat Britain as in th S. Competent draftsmen em- 





163 & 165 W 


HEADQUARTERS FOR ployed on premises. We refer to wellknown men in the 
machine traaes for whom we have done business. 


Edison Hangers, Williams Leather Belting, &.| Epitome of the World’s Patent Laws and Statistics 
Mention AMERICAN MACHINIST. Sent Free on Application. 








Patent Universal Trimmer 


see || MPORTRONTDY <2 


», Saves Money 
es, Four Styles, tron 
. No Pattern Room 

Complete without Them, 
» of Trimmer { in our adyt.in next 
' sor CARRS 







ions. we 


AVE, 


wil 1 pros oat al Tn- 


THE FOX MACHINE CO., 


$25 N. Front Street, Grand Rapids, Mien. 





See cut po FOR—— 


WATER WwoR KS 


OVER 100,000,000 DUTY 


— GUARANTEED— 





—. GAREY BAIRD & CO., 
, BOOKSELLERS AND IMPORTERS, 
810 Walnut at. . Philadelphia. 


‘ate logue of Fraotics al and § cien 
{ and (il 


applied NEW YORK CITY 


any one in any 


ter Our New and Revise 





will fu irnis mys ‘adress. 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 




















[May 21, 1891 








— aera 
CLEVELAND TWIST DRILLCO 


tablished in 187 Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL ot Sse 
” © FOR TAPS, DIES, PUNGHES, CHISELS. 
ay re DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 








ADAMS 


Automatic Bolt-Threadig & Nut Tapping Machine: 


Made in all Sizes to Cut from 1-4” to6”. a 
The simplest and most durable machine in exist- Hajek 
ence. The threading head is made entirely of steel. 
No links, levers. springs, caps, cases, blocks or die 
rings inorabout thehead. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 
wees list to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S, A. 





GRAHAM TWIST DRILL CO., Detroit, Mich, U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST ORILLS & CHUCKS. 


Send for Catalogue and Prices. 


BEAUDRY’S 
NEW POWER 


HAMMER. 


Send for Descriptive 
Circular 


BEAUDRY & CO. 


Sole Manufacturers. 


Endorsed by Practical Mechanics Everywhere, 





Iron and Brass | 
Founders, 


Also Manufacturers of 
Hard Coal 
Heating 
Forges. 
SS = Room 4, Mason B’dg, 
7o KILBY ST., BOSTON, MASS. 


36” FLEXIBLE METALLIC FILLET 


For PatTrERN Makers. 8 Sizes. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


THEPECK PATEN m eG 
DROP PRE 
——_ pEC E 

N, 


: ne 
Mra vet DROP 
_NEW HA*~ForGINGS 


For General Use 


TOOL ROOM 
and 


333 EAST 56x ST., N. Y. CITY, 
Make a Specialty of 
NICE GREY IRON CASTINGS. 


Soft, Smooth, and True to Patterns. 
Contracts for Castings in Regular Supply Solicited 


DOUBLE SCREW HON, 


500 Ibs. to 20 Tons Capacity 
carried in Stock. 


Full line of Cranes usu 
ally in course of erection, 
from the small single 
track and trolley, to 50- 
ton Traveling and Jib 
Cranes. 

Kadiai Drills for Machine 

iim Shop use. 

Special Radials for 
Bridge Builders, 
Photosand Cuts on 


Application, 


ALFRED BOX & 60. 


Front, Poplar & Canal Sts., 
Philadelphia, Pa. 


STEVENS PATENT SPRING DIVIDERS. 
Ideal, No. 67. With Thumb Attachment, 
Price, by mail, postpaid. 


—— 

















Always consult our large catalogue mailed 
free to all, for the largest, neatest, most accurate 
and useful line of Fire Arms and Fine Ma- 
chinists’ Tools made. 

J. STEVENS ARMS & TOOL CO., 
P.O. Box 091 Chicopee Falls, Mass. 


SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TO 


PRINGFIELD, OHIO. 


tat QTILES & PARKER FRESD CO,, 


Middadietown, Comn. 
MANUFACTURERS OF 


«Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. Poe 


E, W. BLISS COMPANY, L'’d. 


BROOKLYN, N. Y. 


Manufacturers of 


VERTICAL AND TWO-SPINDLE MILLING MACHINES. 
HORIZONTAL BORING MILLS. 


TOOLS 


—FOR— eg) 
Working Sheet Metals ‘|p. 
Presses, Drawing 
mbossing Presses, 











LA 


i 


_ A 


Vertical Milling Machine 
Drop Presses, Forging 
Presses, Lever Presses, 
Ke., &e. 
Dies of all kinds, Squaring, Trimming and 
Slitting Shears, for Rolling Mill and other 
Work, Tinners’ and Canmakers’ Tools. 


PUNCHES and SHEARS, 


For Boiler Met went Fang —" Builders, 703 Spindic Milling Machines shown above is doing 
° 


rity) 


work in our shop that formerly required four planers 


THE BUFFALO STEAM PUMP C0, 


BUFFALO, N.Y. =< MANUFACTURERS OF 


1» STEAM PUMPS 


Hort Nee =) ene) | 


THE CANTON STEAM PUMP CoO., 


Manufacturers of 


pwgeak STEAM PUMPS for EVERY PURPOSE. 


‘= -(* BOILER FEEDERS A SPECIALTY. 
-. NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. ; 
Discounts and Terms on Application. = 











CANTON, 
OHIO. 


ry 
‘ 


——_ 7 
wxEeXi2 


SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Ete. 

















10 SiZES FROM 7 10.575 
WATER SUPPLY TANKS. 
TIRE PUMPS 8 «1 


WRITE FOR 


NS AND: | 
8) 














GLEASON’S 


LOOSE PULLEY OILER. 


Of the large number Y 

in use not pela has ever = 
failed to give perfect - 
satisfaction. 

E. & F. GLEASON, 
Also Mfrs. Wood-work- 
ing Machinery. 
2210 BODINE STREET, 


Vhi-adelphia, Pa, 
Worcester, Mass. 


W. C. YOUNG & CO. iinet 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





b] 
Maslin’s Patent Steam Pump. 
plest, and most durable Pump made, as par- 
roads, Mining and Generai Hydraulic Pur- - D ! a * 
- INNATI,O. _ ; 
FOR 
GENERAL MACHINE WORK. 
WORKS, 
A SPECIALTY. 
Write for Circulars and Prices. 


Cheapest and Best Automatic Steam Vac- = 
uum ump Handles DIRTY and GRIT- od 
" Van uzensh 
tial removal of two bolts makes every valve AN UZENG IFT 
readily accessible. Pumping Plants for Con- 
poses, Send for Circulars. JoHN MASLIN . 
Son, Sole Min. 165-167 tet st eer City, Nt AOE EP DEE SI =< 
HEAVY AND LICHT 
s PATTERN 
CORRESPONDENCE INVITED, 
MAKERS. ALLENTOWN FOUNDRY & MACHINE CO., 
& PATERSON, N. J 
Single Mills and one Mills, Improved 
Counterbores. Fine Tools, Guages, &e. 
R. M. CLOUCH, TOLLAND, CONN. 
BELLOWS 


Duplex Mine Pump. 
TY LIQ S without Oil orCare. Sim- 
tractors, Irrigation, Water Works, Rail- | ~OoLe MAKERS = 
SAW TABLES|| | 
CASTINGS. 
ROYLE M ACHINE 3d and Walnut Sts., ALLENTOWN, Pa. 
For SPUR and BEVEL GEARS 
Estimates given on Tools of any description. 
Beam Micrometer 











QuYVHolYWa/ 


NEW 


STANDARD 
PUNCHES. 


1S 


. ‘Send for Catalogue to 
STANDARD TOOL CO., Athol, Mass. 


Ad ACHINE RY 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


1 For Machines or Information, address the 
| Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


ADRIAN Th ; 


PRESSES. TOOLS, DIES & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY. S'S. BROOKLYN.NY. 


P.H.j@F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





IoJ 4311890 UO 
WHESAS LSU 


> 


‘l'4°39N301N0¥.4 
“13318 GNV NOU! 


JNIHINAd 





for inventions 
Litigation, Searches, Opin 
ions, &c. Trade Marks, La 
bels, &c., registered. 
Attorney-at-Law, 
DIN WASHINGTUN, D (¢ 


procured. 





PATE 


J. NOTA McGILL, 


ATLANTIC BUILDING, 








ADRIANCE 
SLITTER 


(Ss 


ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. S. TOWNSEND, Gen. Agt | 163 & 165 WASHINGTON ST., 
COOKE & C’., Selling Agts. | NEW YORK. 
In Writing, Please Mention This 


The most irregular spee 1 made perfectly uniform and reg 
ular. A change of over 30 per cent, can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
slow speed engines and electric motorsabsolutely regular and 
reliable. 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Office: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents; CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill, 





Paper. 











AMER ICAN 


May ie 


1991] 


WHEN IN WANT oF 


A Boiler fer — Our “oF THE" way Location 
ADDRESSs 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
187 LaSalle Street. 9 No. Pryor Street. 


wo} D3) STEIN 


FURNISHED BY 


THE POND 


NEPARATOR, 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fuel. 


NEW YORK, N. Y. 
41 Dey Street. 


THE LOWE BOILER 


WITH ALL eawens**> | 


MINNEAPOLIS, MINN, 
421 Guaranty Bldg. 















THE BEST TWENTY YEARS’ RECORD 
N EVERY RESPECT OF 
ANY BOILER. 


Send for Description and Information on Boilers. 


THE BRIDGEPORT BOILER WORKS, 


BRIDCEPORT CONN. 


Send for Circular. 








Pond Enoinecring Co, 

PLANER VISES. a 
THE GILKERSON MACHINE Co., Kansas City, Omaha, 
HOMER, N. Y. Dallas, Seattle. 





THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
wba 


Manufacturers of 
Portable Drills, Hand 
Drills, Boiler Sheil Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, 


Specially adapted for driv 
ing Machine Tools, Cranes, 
Elevators, Pumps, Presses a: d 
other Machinery. 


F ecrnc GENERA- 


, 
For installation of Cx 
plete Power Plants. 


The HOPPES Live-Steam fal Te Purifier, 


Guaranteed to Prevent Seale in Boilers. 


ym- 





Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. Arad e-marg 
The best non-conducting material known for 
= Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 


ITS mLAstR NATURE fpsante AN ABSO- 
LUTELY TIGHT JOINT. 


Requires less AL = any other 
covering, and is therefore the CHEAPEST. 


FOSSIL MEAL CO., 2 Cedar Street, N. Y. 
A. GIESE, Proprietor. 


PUNCHING = SHEARING MACHINERY 
< ° BOILER MAKERS ROLLS. 2 


Manur TURING € 
Wifensin 









































TRUMP CHUCK. 
The CHEAPEST and BEST. 


WILL HOLD 








MACHINIST 15 


| West ht i,m a Sa age on Oaie J.T L.A 


Manufacturers o 1 kinds of 


ATH Eanp DRILL 





Under Westcott’s Patent. 
~ Capacity | Little Giant Impro ved. 
— Diameter. | Holding Drills. | 
114 inch. Oto %4 inch, 
7 | 3 - 0 to i ~ 
ia" to . 
2 | | “ Otol “ 
2%) 4 Oto 1in.,ex. strong. 
Send for Mlustrated Catalopue, | 3*| 8 = “oto singh. 
4ie* | oto? 











O’BRIEN’S PATENT 


BOILER HEAD FLANGING MacuiNe.| THE HORTON LATHE CHUCK” 


: Over THREE HUNDRED 
8 sizes and styles of Chucks, 
made and kept in stock, by 


hassustained the tests and 


been the STANDARD for 
I 








FORTY YEARS. 


ha, 


2. 


i) 
: 


His = 








THE E. HORTON & SON C0., 
Windsor Locks, Conn., U. S. A. 
Send for Illustrated Pease List. 


Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mir, Germantown, , ee Pa. 








B OTH LLVER AND GLARED SCROLL ("eA 


= NIIES/CNEOD FOR FOOT LATHES AND FOR GENERA! MACHINISTS WORK 7 


et Sold ‘by adealers # 


New 
4: Descriptive ~ Gravocue 
HARTF ORD. 


Te THE CUSHMAN CHUCK CO/4: 
, CHUCK “INDEPENDENT CHUCKS. 


Is U gh ALED (See Am. Macutnist, Nov. 5, 1887.) 
Fe Before buying Chucks of this class, ie us for 
ACC URAC Y, bs particulars of our latest improvements. Different 
_ STRENGTH, | from other makes, and we claim several points of 
DURABILITY superiority which we submit to the judgment of 


GEARED CHUCK 












eal 


Ss < 


aie. > , 
i) ae 
“i Sweet Lay 

MA 


BP ome mechanics. 
onttoreatacen| THE D. E, WHITON MACHINE CO., 
M'F'R'D BY TH of No. 5 OAK ST., NEW LONDON, CONN, 


Chucks, Stamps, 
Belt Clamps, 


Machinists’ 
Tongs, 
&c., &O, 


The Moore & White Co,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


8. A. SMITH, 23 8, Canal St., Chicago, Weatern Agt. 


ALUMINUM 


PER $1.50 rouno 


cA be — ape => | 


Pittshurgh Reduction Company, 


95 Fifth Avenue, PITTSBURGH, PA., U.S. A. 


HOGGSON&! 
ey ist 1849 








MFRS. OF 


7 The ‘* Moore & White’’ 
Friction Clutches 


AND 


Cut-Off Couplings, 


Send for Circulars. 


Send 2-cent stamp for ¥ | Re \ 
illustrated list. ; 





Owing to the decision of Judge Ricks in the Cir- 
cuit Court of the United States for the Northern 
District of Obio, in the case of The Pittsburgh Re- 
duction Co, against the Cowles Electric Smelting 
and Aluminum Co., No 4869 in Equity, the price of 
aluminum is fixed at $1.50 per lb., and the Cowles 
Company is enjoined “and restrained from increas 
ing its manufacture of pure aluminum over the 
rate ai the time the suit was entered, in February, 
1891, and also from selling or offering for sale pure 
aluminum, or the produc sts of its process for redu- 
cing aluminum, at lower prices than the price of 
$1.50 per pound, we h rate is fixed by The Pitts- 
burgh Reduction Co. All persons are hereby noti- 
fied and warned that if they purchase from the 
Cowles Electric Smelting and Aluminum Co., at a 



































Made in 3 Sizes, viz: No. 1. Holds 0 $+ 
oO 
cae 3 0 to 


f: 


i) 


ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO0., MFRS. 


Wilmington, Delaware, U.S.A 





SPECIAL MILLING CUTTERS, REAMERS, DIES, TAPS, 


GEARS TO ORDER. 


GEAR CUTTING TO ORDER up to 60 inch Diameter. 








\ 
Adjustable Bladed Reamers. 


R. D. NUTTALL & CO., 
ALLEGHENY, PA. 


Designers and Manufacturers of Spe 
cial Machinery and Tools 





JOSEPH DIXON CRUCIBLE CO. 
Jersey bites N. Je 





Pencils, Graphite Car Grease, Graphite Perfect Lubri- 
cator, Belt Dressing, Crucibles, Plumbago acing. 
Smoke-Stack Paint, etc. 

Send for Illustrated Catalogue containing more information 


concerning Graphite and its uses than is in print elsewhere 
ip any language. 









THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse Power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


/ can amet 





L. S. STARRETT, 


ATHOL, MASS. 
Manufacturer of Fine Tools. 





less rate than $1.50 per Tb., in any qué untities, they 
will be liable therefor. 
No difference in quality of metal will be any ex 
cuse or reason for sales by the Cowles Company at 
a less rate than $1.50 per lb. 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


THE JAS. HUNTER MACHINE CO., 





North Adams, Mass, 





POP 





PATENT OILERS, 


Government Regulation ue Ni 
SAFETY VALVES, 1] & 
For Stationary, Marine and Locomotive Boilers. : 


J. E. LONERGAN & 60., 


211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


BRASS FOUNDERS AND J 
FINISHERS, 














klectrotype Press. 


AYDRAULIG MACHINERY 


PRESSES, PUMPS, esac 
JACKS, VALVES, 
FITTINGS, PACKINGS, 
ACCUMULATORS. 
WATSON & STILLMAN, Mirs, 
204, 206. 208 & 210 E. 43d St, 
NEW YORK. 





Hydraulic 


uU Pi ackings. 
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CLARKE & CO. 


156 Oliver Street, Boston, Mass. 


Pattern Makers 
Lathes, 
Pattern Makers 


Engine Lathes, 
Metal Planers, | 
Upright Drills, 
Shapers, Saw Tables, 
Milling 
Machines, 
Screw Machines, 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS 


Jig Saws, 
Buzz Planers, 
Steam 
Helve Hammers, 
Bolt Cutter: 
Bolt Headers, 
Nut Tappers. 


Hammers 


Flather 20 Inch Engine Lathe. 





7/7 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 





Established 1845, 


7 BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


H MACHINE TOOLS 


Manufactured by 


LATHE & MORSE TOOLCO., 


Worcester, Mass., U. 8. A 


THE MORTON 


SEND FOR CATALOGUE D. 


Deposited in the v, $. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 





Lightning Key-Way Cutter 
ald Key Maker, 


Portable Key-Way 
Cutters and Portable 
Planers a specialty, 
ranging in size - 
cuttin egpacity from the 
smallest work to key-ways 5 
ft long and 6 ins. wide. Over 
150 machines in use in the 
(i, leading shops of this and 
|, other countries. For fur 
ther information address 
MORTON MFC. CO., 
Romeo, Mich. 


“ We have no machine in our wate same Set at enrne 
much money as yours.” Epw ALLIS & C 
oF sles’ Edwin Reynolds, Supt. 


Boston : Samuel Appleton, 28 Central St. 

New York: Edmund Dwight, Jr., General Agent, 
Street. 

MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser; 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philadelphia. 

CuicaGco: Geo. A. Gilbert, 226 and 228 La Salle St. 

Sr. Louts: F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 


51 Cedar 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


noes BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, even and controllable temper- 





No. 80 Nassau Street, New York. 


A.R. KING MFG. CoO., 


Steel Rorew Punches, Tube Expanders, Packer Ratehet Drills, Tube bt 
Tube Brushes, Ete, 


WRITE FOR PRICE LIST. 


12th STREETS, - ~ a 





SCREW PUNCH. 
ERIE, 1lith & 


ROLLER EXPANDER. 
JERSEY CITY, N. J. 





NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


Write for latest Circular. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 





METAL 


PLANERS &SHAPERS 
A SPECIALTY. 


Send tor Descriptive Circulars 
and Price VUists to 


The Smith-Siik Machine Tool Co, 
KENTON, . 


Ohio. 


CINCINNATI, 
e OHIO, U.S.A. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


NOOD-WORKING MACHINERY 
v9, Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, megre Tenoning, Mor- 
tising, Boring, and haping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 

r sawing Machines, Spoke and d Wheel 
= Machinery, Shafting, Pulleys, etc. 
dao of the highest standard of excel- 


= W.H. DOANE, Pres, DL. LYON, Sec’y. 








aad 


+A om a & 
wit eee 
——_} = 


-—— and Cen- 
tering Machine. 


Sizes 2’, 3’’, 4”, 6,6”. 
> MADE BY 
#: Hurlbut & Rogers, 
: South Sudbury, Mass. 


& poie MAC y 
= Send for 
} ) Circular. 
>PATTERN MAKERS MACHINERY. 


Wo00D WORKING MACHINERY 
BARREL- H Sor a 
CENTRIFUGAL BALANCING MACHINES. 


FOR wus poke, waco’ 
ae CA ELS PRG roges Sart 
S ECK-YOKE MA CHINE?” S 
cURNITURE PLANING- Mite 
SEND DEFIANCE MACHINE WORKS, 
Catacocues DEFIANCE,OHIO. U.S.A. 





KEY SEATERS 


Portable and Stationary. 








Rack-Cutting Attachment 
Key-Making Machines. 


Giant Key-Seater ¢ Co. 


April 25, 1891. We are very 
muc <4 be ae with it, and 
think it the best machine on 
market for simplicity ane 

= effective work. AVIS 
COWGILL IRON WORKS, 
Umaha, Neb. 


: Cut Theoretically Correct. 
© For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa, 








THE LODGE AND DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, 


EASTERN HOUSE: 


ee C4 Cortlandt St. 


NEW YORK. 


17, 19 and 21-inch Swing, Large Hollow Spindle. 


Taper Attachment, Automatic Stop, ¢ ‘ompound Rest, Lead Screw, under front V. 
Extra heavy, Convenient, and easily handled. 


24, 27, 32 and 38-inch Swing, Cabinet Legs. 
All feeds reversed in apron. 


OHIO. 


WESTERN HOUSE: 


“= Canal it. 


CHICAGO. 


18-inch Cabinet Turret Lathe. 


Taper Attachment, Automatic Feed, Lever and Screw 
Movement, most complete brass lathe on the market. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


ENGINE 
LATHES 


TURRET 
LATHES 


IRON 
PLANERS 


PULLEY sn 
LATHES = 


15 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 
ning. Stroke at all times positive. 

Inv erably plane to a line. 
Detachable Tables. 


20, 26 and 32-inch Triple Geared Shapers. 
Stroke changed while machine is running. 
Shaft can be passe d through head of machine 
and key seatcut in same to anylength. Extra 
heavy vises. Tables slotted on all ‘sides 


PITTSBURGH HOUSE, 
Cor, Market and Water Sts., PITTSBURGH, PA, 


See Advertisement on Page 20. 


DRILL 
PRESSES 


MILLING 
MACHINES 


25, 28, 32 and 40-inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts. 


SOLE ACENT FOR GREAT BRITAIN, 
ALFRED HERBERT, COVENTRY, ENGLAND. 


24, 32 and 36-inch Planers. 

Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides 

Improved device for holding Planer Bolts. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 











F. E. REED & CO. 
Worcester, Mass. 






NGINE Lathes, Hand Lathes, Foot Lathes, and Milling Ma 
chines. Agents, MANNING, MAXWELL & MOORE, 111 
LIBERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 

















PRENTICE BROS., 


Manufacturers 0 


Lathes & Upright Driljs. 
Lathes from 10 in. to 
20in.swing. Largest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 





BOWSHER’S BALANCING WAY. 
sum) 3 Sizes | For bench and 

and floor use. 

Styles. 







~ Bench Style. 

Anewidea. A time saver. A toolto take the place of the 
devices in present use for balancing pulleys, armatures, cut 
ter heads and rotary parts of machinery in general. Sub- 
stantial. Accurate. Send for circular. 


N. P. BOWSHER, SOUTH BEND, IND. 


Manufacturer of Specialties in Wood and Metal. 


Price $8 BARKER'S 


IMPROVED 














No seve Selim CENTER GRINDING 
machine MACHINE. 
Guaranteed, Manufactured by 


Wm. Barker & Co. 
CINCINNATI, O. 

SEND FOR 
CIRCULAR. 





Ross Anti-Friction BALL Bearing COLLAR. 


aAny Patent Application ¢ 

= Bearing, paten ec. 

— 1890, to Drill Presses, Lathe and 
S S all end thrust of Horizontal 

Shafts in Machinery. 9% per 

\ cent. of the friction overcome 

Wal by this device. Full satisfac- 

) tion guaranteed. 


JOSIAH ROSS, 













NEW HAVEN MANUFA 


New Haven, 


Lathes, 


Planers, 
Drills, 


Slotters, 


Ete. 


C’G CO., 


Conn. 








2 BY 24 TURN 








TABLE TURRET 











JONES & LAMSON MACHINE CO., 





Springfield, Vt., U. S. A. 





L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


(ron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 








D. SAUNDERS’ 


SONS, 





21 ATHERTON 8T., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 








Steam & GasFitters’ Hand Tools. 


ny a 


THREADING, 





SEND FOR CIRCULAR. 


Taping Mabie 


THE PATENT WHEEL PIPE CUTTER shown inthe cut combines simplicity 


with strength and lightness. 


Easily adapted to various sizes of pipe. 


No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


Rolling instead of sliding motion. 
All wearing surfaces are of tool steel hardened. Less 





THE GARYIN MACHINE 








CO 


or grinding and sharp 


with punch presses f¢ 






lesirable and handy tool, designed particularly 


DIE GRINDER. 
SCREW MACHINES, AUTOMATIC TAPPERS, 
LATHES, PLANERS, TAPPERS, DRILLS, &c., 
AIGHT AND CANAL STS., N. ¥. CITY 


This is a very ¢ 


L 


NEW PATTERN! 


WRITE FOR PRICES. 





Wheaten 


THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLUM STS.. CINCINNATI. O. 








BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drifting Machines, 
Bolt Cutting Machines, 


Send for Catalogue. 


PATENT FRICTION SHAPER. 
17 INCH STROKE. 


Double racks allows 
ing shaft 24% to pass 


through base. Adjust 
for taper 





able table 
work, swivel jaw vise, 
feed adjustable while 
running, driven” by 
hardened steel worm 
FN ae in phosphor bronze 
" } wheel. 








t=~ IMMEDIATE DELIVERY. 
15” and 18” Crank 
20” and 26” Geared 


+ SHAPERS. 


| JNO. STEPTOE & CO., Cincinnati, Ohio. 


Weight, 1300 Ibs. 
Write for Prices, 


eS J.D, Wricht Sons 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 























All 


Complete Universal 
Milling Machines. 
Plain Back Geared 
Milling Machines. 
Plain Universal 


Heads. 
designed to meet 
the requirements of the 


best practice. 


_ KEMPSMITH 
Machine Tool Co, 


MILWAUEEE, WIS. 








WORKS, 


MANUFACTURERS 


MACHINE 





W. F. & John 





Barnes Co., Rockford, H1. 


Address No. 1995 Ruby Street. 






CURTIS & “F CURTIS 





- wl & Cees h 
? « WAS Ks 
& I Ss 
~ ]' pon 3 
GRINDER |2 &:—— 2) = 
It hasno pumps. N L es ay) ¢ 
valves. Nopipingt _ 
supply it with wate: . L is 
It has nothing to ge e-) TE CURT] 
out of order, is alway il / | lpe Thr 
ready for use. It i = ft 
as easily managed a | 33 py : tac 
a grindstoneand wil |= PIpp q,., oO 
give vastly better re S AND me U ITIvg 
sults. 4 : UREA DING 
Sold subject to ap - For Hy; ‘G@ 
proval. Sendforful | = °°"'4 for 1), 8 Md « 
descriptionand price | =# (“talog),,, ted 





WHAT DO YOU WISH TO BUY? 










P. BLAISDELL & CO., 


We will furnish, without cost, Catalogues and Price Lists ot 
all the leading houses inthe U.S. who dealin the article you 
want. 


OSGOOD & WILLEY CO, 
POTTER BUILDING, NEW YORK CITY. 


A 


2 CUSE.N.Y 3 


] corrineteicuton® syRA : 
bbitibitibeti tidbit 





2565 


PATALS. 























ll FOX & TURRET TOOLS Manufacturers of MACHINISTS’ SCALES, 
feo —— | WATERFORD Machinists’ Tools iwi Gennes 
Buffalo, A SPECIALTY. ’ , sin EVERY SCALE GUARANTEED. SEND FOR LIST. 
N.Y. N. Y. WORCESTER, MASS. COFFIN & LEICHTON, SYRACUSE, N. Y. 
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(PHEAPEST 


ay 


EAST HAMPTON, CT. 








H. BICKFORD, 
LAKE VILLACE, N. H. 





BORING AND TURNING MILLS, 


4, 5 and 6 Ft. SWING. 


BUT 
~~ A," r Xx > 
AL, Ul, World 
Che Al, al, World, 
— ~ 
NEW YORK, MAY 7, 1891, : 
Jenkins Bros. and find it reliable; in 
<i fact, so reliable that it 
GENTLEMEN ! is only necessary to look 
In relation to yourin- at the steam gauge to 
quiry regarding the noes the position of 
SON DAYPERRTAnramsayp “amper so positive is its 
WASON DAMPER REGULATOR working Yours truly, 


we have had it in use 
several months on the 
three 200 H.-P. boilers, 


M. B. HULL, 
Supt. of Vachinery, 


New York World B'ld’g, 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved urinary S Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL OONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 
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BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 











THE LONG & ALLSTATTER C0, 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, Gate, Multiple Belt and Steam. Driven 


PUNCHES & SHEARS, 


uaAO 


WIWWYH O3NOIHSND H3MO 


“SAZIS OOf 





The MULES & JONES C0, "== 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge /3uild- 
ers, Ship Bullders, Ftall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 











WER a 
GEES (PESSPRE BLOWERS, FAR DLGMERS. 
LEVER & CRANK BLOWERS, 
PORTABLE FORGES. 
RE BENDERS & SHRINKERS. 

















THE OPEN SIDE IRON PLANERS. 


GUARANTEED 


Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 
Sizes 80” to 120" by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MO 
THE NATIONAL MACHINERY CO.., 


TIFFIN, OHIO. 


Manufacturers of 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 
3 Sizes and Styles of Washer Machines, 
3 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 
3 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete outfits for Bolt shops. 


CATALOGUE SENT ON APPLICATION. é 


THE INDISPENSABLE LATHE DOG. 


DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,34” to 114”; No. 2,4” to 244”; No. 8, 1” to 334”. 
87.50 Per set. 

These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d, 


’ 607 Market St., PHILADELPHIA, PA. 














BLACKSMITH DRILLS. 


WORCESTER, MASS. 


DROP FORGINGS. 


=> ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, Ge 
Acme Single & Double Automatic BOLT CUTTERS. VAT. DEC. 5, 1882, 


Cutting from 1-8 in. to 6 in. diameter. fe PAT. DEC. 4, 1883. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 
SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS. 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Con 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR AND COST 





















































“uw 9, EX ogh 

By oe FEL&ESSER no 

OS TT KEUP ew vORK- RCo 
FACTORY, HOBOKEN, N. 


Manufacturers of 








ND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 


Or other Structural Iron Workers, 
il Designed for either straight or 
curved work. 
Prices and descriptive circular 
sent upon application. 
G. RITTENHOUSE & SONS, 
NORRISTOWN, PA, 


suostanciai, wont maae,! xecw GATALDGUE OF TOOLS 


Low Priced, Patented, And Supplies sent free to any address on receipt of Ter 
Cents in Stamps(for postage). 








\ 
4 F n 9) 
: N. Drawing Materials, Etc, ; 
acacia SS Supericr Swiss Drawing Instru- * 
Lo ments, Extra and Best Quality, 
German Drawing Instruments, 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue 
lrocess Papers, Seales, Triangles, T-Squares, Drawing Boards, 
Standard Profile, and Cross. section Papers. 


Catalogue to professional people on application. 


a OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 

| equally well in every possible position, 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 





Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO, 
CONSULTING ano 
MECHANICAL ENGINEERS 








PATENTS. 


95 LIBERTY STREKT, During April and May my fees due only on allow- 
WEW YORK. ance if desired, Write for particulars. 
No Air Locks. 15 to 50 per cent. WM. H. BABCOCK, 
fuel saved or equal amount of 709 G St., N. W., Washington, D.C, P.O Box 220. 
power gained. Runs with same Formerly Examiner in Patent Office. 
economy as engine. FIFTEEN YEARS’ PRACTICR, 








0 Inch Drills Chas. A. Strelinger & Co.,¥°°"Detroit, Mich. 
3 


ABSOLUTELY DRY STEAM 


CAN BE SECURED BY USING 
dress 


Sibley & Ware, | Straight Line Centrifugal Separator. 


SOUTH BEND ° INDIANA. Be —e 


With latest improvements, Lever 
Combination or Wheel Feed, ad 





BLAKE DAMPER REGULATOR 


Cor- 


respondence in- 


In use on steam mains 200 to 
800 feet in length. Also on Old 
Colony, Stonington, Ward's, 
Lehigh Valley Towing and 
other steamer lines 

Send for Circulars to 


a JOSEPH DE RYCKE, 
Guaranteed reliable and accurate within one pound varia 145 Broadway & 86 Liberty SL. 


tion. Has differential motion. No Diaphragm. Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 Liberty St., New York. NEW YORK. 


vited. 


Pulls 250 lbs on 
damper on 1-2 Ib. 
steam variation. 


Trial allowed. 


a 








Simpson's Centrifugal 


ro Separator and Trap. 


ENGINE For Supplying Clean and Dry 

Steam to Engines, Dry 

Houses, etc. 

Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer walls, while the dry 
steam goes through thesmall > > 
holes to center of pipe. 4 —— t 
Steam can enter at A or B, ) 
as convenience may require ; 
also used in conveying steam 
long distances, for Steam 
Hammers, Dry Houses, Water 
Gas Generators, and for all 

yurposes where Dry Steam 

8 necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent 18 Cortlandt St., N. Y. 


im ot THE STRATTON 
SEPARATOR 


DELIVERS 


Dry STEAM 


To your engine or for any othet 
urpose, no matter HOW LONG 
OUR STEAM PIPE, or how 
much your BOILER MAY 
PRIME. An absolute safeguard. 
A source of economy. 


—THE— 


Stratton Separator Co, 


32 Cortlandt St., NEW YORK. 
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via TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES | 


In Use, Over 2,500. 25 to 1,000 H, P. 


These engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars. with various data as to practical 
Steam Engine Construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
* 40 TELEPHONE BUILDING YN. W ROBINSON, 154 Washington St., Chicago, I1] 
y 18 CORTLANDT STREET, N. N.f ROBINSON & CARY COMPANY, St, Paul, Minn. 

KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia 


THE ALBANY STEAM TRAP CO. 


DUPLEX WATER FILTERS 
ALSO MANUFACTURERS zzz . PUMP GOVERNORS 
_ | RETURN STEAM 
TRAPS#* 


SALES AGENTS WI L! “SIMPSON 





<7 m>.--~ 
: \ 


BOILER PURIFIERS, . 


RENEWABLE SEAT 


Sar haart . ~ STEAM PUMPS., 


ALBANY STEAM a ALBANY. N.Y. 


“OTTO” GAS ENGINE WORKS, | GASOLINE and 
SCHLEICHER, SCHUMM & CO., GAS ENCINES 


33d and iitent Sts., PanAeLE. Our new Engines are hustlers. A6x7 inch 
Branch Office, New York Agency, Engine, now running 100 feet of shafting. 


151M St,, CHICAGO. “© Boring Mills, Planers, Lathes, Drill 
_ cago 18 Vesey St., N. ¥ Presses and Milling Mac hines for 20 


Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


The Almond Coupling 


A NEW quarter turn } 
motion to replace | 
quarter turn belts and | 
= bevel gears. 


T. R. ALMOND, MFR, 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ail the products of combustion, and giving a 
working stroke at every revolution and in half the time 
hin | by any otherengine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, = PHILADELPHIA, PA. 


Tae Wise AUTOUATIO_ ENGINE Machine Tools 


A STRICTLY FIRST- 
STOCK. 


FITCHBURG MACHINE WORKS, 
Engine Lathes, **‘ New Patterns. 
14x6 ft., 16x6-8 ft., ISx8 ft., 24x12 ft. 

Planer, 24x6 ft., Shaper, 14in., Drilis, 30-36 in. 

PRENTICE BROS., 

Lathes, 12x6 ft., 15x6 ft., 17x6-8 ft., ISx8 ft. 
Drills, 20-21-25 28-32-36 in. swing. 

POWELL PLANER CO's, 
Planers, 24x6 ft., 30x8-10 ft., 

HENDEY MACHINE CO’S, 
Lathes, 14x6, 16x6, 18x6-8-10 ft. 
Planers, 16in.; Shapers, 15-24 in. 


SECOND-HAND AND NEW. 


Niles Screw Machine, 1% in. hole, good order 
Powell Planer, 24x24x6 ft., ne in 
Walters Planer, 24x24x5\ ft., “4 
Gavg Drills, 3 Spindle, ns 
Lincoln 2 Spindle Profiling Machine, ¥ 


| 
ei Ore od se 






























Over 36,000 Engines in Use 


NOISDSLSS»S 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 














CLASS ENGINE 


y Ata very Low Price. 


Manulactured by 






” 


LSON V w. Twiss 
25 whitney gts aven, Conn. 
d for Price before Purchasing Elsewhere. 


ALSO VERTIC AL AND YACHT ENGINES. 


Freight 


36x10-12-14 ft. 





Brown & Sharpe Screw Mch. wire feed ? as 


Lincoln Milling Machines, 
Universal and Standard Milling Mchs, new patterns 
i Ames Engine Lathes, 13x6 ft., 7% in. hole, new 
a Fay & Scott 28x12 and 16 ft., ¥ 
Steam and hydraulic com- Perkins Lathes, 16x8 ft., 22x10 ft., 24x12 ft., sa 
7 y 


Shapers, 15 in. Crank motion, 
Send for Complete List and Special Catalogue. 


J. J. McCABE, 


‘ 5 amiiane’s 68 Cortlandt Street, 
NEW YORK, 


pletely equipped; or 
iron work only. 

Tue Lane & Bop ey Co., 

CINCINNATI, 





oO. 
























“Steam ENGINES 


7ApieD™ 
rune 
CONTRACTS TAKENss 


FOR IE, ER 
conte Oy Ne 


Eclipse Corliss Eng, 


NON-CINDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.-P. 





~ FAIGKCOMPAN, ul 


WAYNESBORO, PA. 











Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 








A GENUINE “CORLISS,” 


SOUTHWARK FOUNDRY & MACHINE tO 








PHILADELPHIA, PENNA, 
Boilers, Blowing & 
Tanks. Reversing 
Engines 
Steam 5 gy owes 
Centrifugal 
Hammers, | Pumps, 
Heavy Steam 
Castings. eee Pumps. 








SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
| axe H ECONOMY. DURABILITY, CLOSE REGULATION. 


THE JAMES LEFFEL & co. Manufacturers : 
IMPROVED UPRICHT and HORIZONTAL yy: 


ENGINES & BOILERS | 


3 To 26 HORSE POWER. 
STRONGLY BUILT on BEST Principles 
jor SMOOTH and ECONOMICAL WORK, 

_ 
Over 4000 in Use. 


Write for free PAMPHLET and state your wants to 


mut JAMES LEFFEL & CO. ~ 
SPRINCFIELD. OHIO or New YoRK City. 


eNO SKILLED ENGINEER _&I 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 
PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 
1, 2, 4, 6 and 8 horse-power. 


Stationary and Marine. Automatic in Fuel and Water Supply. 


SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass, 
THE LEFFEL WATER WHEEL & ENGINE CO. 


Build a “m of sarcoma ENGINES 
RETURN-FLUE BOILERS 


AND 
8,12,16, and 20 Horse Power. 


High in Grade. Low tin Price. Strictly firste 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 


Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHIO, U. 8S. A. 






























ANDLER & TAYLOR CO’S 


ames EN Gl N ES 


Are tested under 
VA !2 to 80 H. P.in Stock 


CH 






Hydraulic Machin- 
ery a Specialty. 


full load be- 
fore ship- 
ment, 


ALSO SUITABLE TINIUS OLSEN & CO., 
\/ BOILERS MRs., 


12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


gtiate de ave Ht ke 


CHAN DLER & TAYLOR CO. INDIANAPOLIS, ‘IND. 











N. Y. Mach’y Warerooms. 
BRIDGEPORT MacHiNE TOOL Works, 


TOOLS 


MA 


BoriNG AND TURNING MILLS, 
LATHES, 
Turret MAcuHiNes. 





BripGEPoRT, CONN. 


OFFICE, 15 CORTLANDT ST.,N. Y. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD COMPANY, 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


SIMPLE, COMPOUND, VERTICAL AND HORIZONTAL. 

This Company has purchased of MR. FRANK H. BALL, formerly of Erie, Pa., 
his engine governing and other devices, and is engaged in building and equipping 
new and modern shops near New York; it will be prepared on June Ist to take 
orders for Ball Engines, built under Mr. Ball’s personal supervision and with 
his latest improvements. 

After May 6th, the business, firm nameand good wili of CHAS, RR. VINCENT & 
CO., who for the past three years have had the agency of Ball Engines in the 
East, will be acquired by THE BALL & WOOD COMPANY. Mr. Vincent will 





become its Secretary, and Mr. Smith have charge of its interests at Cincinnati, 





FRANK H. BALL, V. Prest. and Gen’l Manager. THOMAS C, 


WOOD, President. 
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BROWN & SHARPE MFG. CO., ° 


PROVIDENCE, R. I. 
STANDARD REFERENCE sks, 


wy) for use in setting Calipers, testing 
measuring tools, and reference for 

sizes in shop practice. 

They are made of steel, hardened and 

aati ground to size. 





Price of complete set (45 disks and 
six handles), $35.00. 

Single disks, from 60 cts. to $1.50. 

Single handles, from 45 to 60 cts. 


PRICE LIST MAILED ON APPLICATION, 








s. A. SMITH, Western Rep., 
23 So. CANAL STREET, CHICAGO, ILL 


Dunlex Siam Pum 










‘THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U. & A. 

Ask those who wish to reduce expense in manufacturing to 
try Holders with Inserted Cutters, instead 
of Forged Tools, in Lathes and Planers for Turning, 
Threading, Shaping, and Boring Metals. The cutters are 
inexpensive and may be sharpened by grinding without 
changing the form. 


CIRCULARS AND PRICES FURNISHED 
UPON APPLICATION. 


THE BILLINGS & SPENCER CO,, 


S. A. 

















CONN., U. 


HARTFORD, 


Manufacturers of 


BILLINGS’ PATENT 


GUITING-UFP TOC 


The Holder is drop forged, of steel, and finished in a thorough manner. 
The Cutters are made of the best tool steel and furnished in the follow- 


ing thicknesses: yy, #5 4, ss, Ys) vz t 


Drop Forgings of Bronze, Copper, Steel and Iron of all descriptions. 


BRASS WORKING MACHINERY. | MANNIVG, MAXWELL & MOORE, 


7 12mm, & 16m. Monrtors Manufacturers and Dealers in all kinds of 


C.E. BILLINGS 
CUTTING OFF TOOL. 









PATENTED FER. 5S, (664, 












Double Key MACHINISTS” INISTS’ 





| Water Works Machinery 


er 





COPYRIGHT 1883 BY 
THE GORDON & MAXWELL CO. 


T GORDON STEAM PUMP CO, 


HAMILTON, OHIO. 


BRANCH HOUSES: 

NEW WORK, 98 Liverty Street. 
PHILADELPHIA, 705 Arch Street. 

PITTSBURGH, Lewis Block. 

















gpa sc |Suanens’ TOOLS AND SUPPLIES, 















Lathes, 
SpeedLathes, 
Slide Rests 


Revolving 
Chucks tor 
Globe Valves 
== Two-Jawed 
= Chucks, 


: Small Toole 
and 
Fixtures. 


WARNER & SWASEY, iad, 0. 





The Celebrated 











CHICAGO, Phenix Building. 











‘ F, E. REED 
= 16-inch Swing 









(a 


Se HE YALE & TOWNE MFGCO., 


STAMFORD CONN. 
~ NEW YORK. CHICAGO. PHILA BOSTON. 








‘Here is a valve just as good as the Genuine Jenkins Bros. and costs you iess money 
This is the war cry of the imitators and their friends. In answer to this cry we will drag 
out our old hundred ton gun—which never fails to clear the tield—and here is the SHOT. 


A FAIR OFFER. 
If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 
Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


JENKINS BROS., New York, Philadelphia, Boston & Chicago, 





money will be refunded. 


NEW PITTSBURGH MACHINERY STORE. 


The increased demand for our Improved. 
Machine Tools in the Iron District of Penn-. 





sylvania has decided us to open in the city of 
PITTSBURGH, a store for the Exhibition and 


Sale of our Labor-Saving Machine Tools. 


THE LODGE & DAVIS MACHINE TOOL CO., 


COR. WATER & MARKET STREETS, 


A. MULLER, Sec., PITTSBURGH, 


Manager. See Advertisement on page 16. 


PA. | 


Engine Lathe. — 





111-113 LIBERTY ST,, NEW YORK. 





We carry the largest line of Tools and Supplies in the City. 





MANUFACTURER OF 


ENGINE LaTHESs|§ 
FROM 16 to 48 IN. SWING. 
on application. 


Lowell, Mass., U. S. A. I. 


Cuts, Photographs and Prices furnished 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 


J. M. ALLEN, 
Wo. B. FRANKLIN, VICE-PRESIDENT 
F, 
J. 


PRESIDENT. 
| 
B. ALLEN, SEconp VICE-PRESIDENT. 


B. PIERCE, SeEcrEtTARY & TREASURER. 








i. by) OF Supplies. 
mi W.P. DAVIS, 


Rochester, a. iP 


GEAR WHEELS and GEAR CUTTING 
of every description, all sorts, all sizes, ready made, 
made to order. Send for catalogue. Send for esti 
mates. Send $1.50 for new Treatise on Gears. 
CEORCE B. CRANT, LEXINCTON, MASS. 

















‘eS BHLECTRIC HRA. 


EBERHARDT’S PATENT. 
With rare exception, this machine is cuttiag 


ELECTRIC MOTOR GEARS 


In use by the following for cutting these gears : 


The Pratt & WhitneyCo. Goulds Mfg. Co., 
Thomace- Houston Ele’c Seneca Fails, N. . om 
Niles Tool Works, 
Morgan Engineering Co., 
Prentice Bros., 
| F. E, Reed, 
Powell Planer Co, he 
Pond Machine Tool Wks., 
Betts Machine Uo. 
Washington Navy Yards, 
Watervliet Government 
Arsenal, 
Clayton Sewing Machine 
Motwr Co., 
Detroit EK lectrical Wks., 
Beaman & Nmit 
Geo, W, Fifield, 
Garvin Machine Co., 
Simonds Rolling Mills, 
New Haven Mfg. Co., 
Putnam Machine Co., 
and others. 


Weatin; house Electric Co., 

Edison Machine Co., 

Sprague Electric Co., 

Brooklyn Street R’y Co., 

greeks Gon 0., Clevel’d 
a 


United Electric T raction Co 
nited Electric Co 
lectric Traction Co., 

New Orleans, 

St. Louis Car Co., St. Louis, 

F, Resemner Faucet Mfg. 

Co, St. TKS: 
uttall & Co., 

ated Pittsburgh, 

Davis & Cowgill, Omaha, 

Cincinnati Street R'y Co. “ 

Geo. A. Gray Co., 


| 
= 
— 
=— 
wm 
foo 
a 
i 
\ 


GOULD & BBERHARDT, yt, Newark, N. J. 

















LANERS SPUR GEARED 


AND 
MANUFACTURED BY 


SPIRAL OARED. 
The C. A. CRAY CO.,, : 


479 Sycamore St., CINCINNATI, 0. 
























rasa 0nere 


20” x 6’ sap Lathe. 





a7" » x aq" x 8 Sa, 
ACTURERS 


oN. MACHINE TOOLS 
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J.M.CARPENTER 
PAWTUCKET.R.|I. 
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